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CHAPTER 1:

RESEARCH PROBLEM AND SETTING

Statement of the Problem

A survey conducted in 2013 by The Harris Poll, revealed 92% of teachers believe technology
should be used in the classroom but o6 are actually integrating technology in their
curriculum (Culala, 2016). In a report issued by the U.S. Department of Education (U.S.
DOE) (2016) the DOE stated, ASchool district
to technology in order tolose the digital divide and reduce barriers for students while also
preparing them for the di gi thaddition oraqgése the t i e s
U.S. DOE issued the Common Core State Standards (CCSS), a document that stated states
are b be held accountable and include over 100 references to technology expectations in
todayods | earning environments. Demographers
the human society have coined the most recent generation of children entesaigporand
kindergarten as Generation Alpha (Culala, 2016). These children are following Generation Z
and while Generation Z make up about 30% of the global population, Generation Alpha
children making their entrance into the world in 2010, are increagiady 2.5 million every

week (Culala, 2016 & McCrindle 2018). As the most technologically literate group of

children enter the classroom, it is necessary to look at current educational practices and

consi der Aithe skills, c cenfptiee globad iage,sand howa | u e s
generation alpha should be prepared, schol a
educator, Marc Prensky (2001a) stated, AToc

educational syst em wansan aff@tso pgpvide dccessdo tacknalogh 0 ( p
and prepare students for the Adigital compl ¢
small, rural community in Southern lowa recently spent $225,000 to purchase Chromebook

and iPads. In addition, admimation sentthe researcher and team of teachers to a

workshop to be trained in the Instructional Practices Inveritdigchnology (IPAT) process.

~—
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Chapter 1:Research Problem and Setting

The IPFT process was piloted during the 2018 school year after purchasing $100,000 in

Chromebooks.

The educational landscape is changing. The learning needs of our Digital Native (Prensky,
2001b) students warrant the integration of technology, howevieen teachers do use
technology for instruction, they may not be using it to its fullest potentialamate high

levels of student cognitive engagemewtlah & Sunbul, 2015;Bixler, 2019; Cuban,
Kirkpatrick, & Peck, 2001jai, 2016; Lynch et al., 201 Prensky, 2015; Russell, Bebell,
O6Dwyer, & O 6Samsuding Guan, Yufof) & Yaacob, 20B6hrumé& Levin

2012; Uhomoibhi & Ross, 2018Young, Ortiz, & Young, 2017Zhao, Pugh, Sheldon, &
Byers, 2002)It is important to provide Hservice teachers the opportunities to learn how to
integrate technology into their teaching practicBeschorner & Kruse2016; Boyle &
Farreras 2015Celebi, 2019, Cuban et al., 200IDittmar & Eilks, 2019;Kuehnert, Cason,
Young, & Pratt, 2019Serhan, 2019Russell et al., 2003&hao et al., 2002 In line with

recent studies (Cuban et al., 20@havifekr & Rosdy, 2015Russell et al., 2003) despite

large expenditures of Chromebooks, baseline data collected at the targeted high school
indicates teachers are the users of technology, rather than students. In addition, 70.4% of the
time when technology was being used witthia learning activity, students were participating

in lower-order, surface thinking.

The Topic

The target school board and administration in this proposed study was interested in
determining if students were using the devices as well as if they wergivalgrengaged

when using technology. Data collected using theTIRirocess suggested teachers were
typically the users of the technology, students were often disengaged, and teachers were
asking students to participate in loweder, surface activitiesThe researcher noticed that

the IPFT data collecting process was not implemented with fidelity. Missing from the process

was the implementation of the faculty collaborative sessions.

The Research Problem

The researcher and team of teachers at the target school were trained inThdatRl

collection process; however, the process was not completed with fidelity because only data

~—
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Measuring Student Cognitive Engagement When Using Technology

collection occurred and faculty did not participate in collaborative sessfoksy piece of

the process is the implementation of faculty collaborative sessions to follow each of the four
data collecting dates. It is recognizedthat acher s | i ving in rural,
always have the same access to digital resouteelsnology, and professional development
opportunities to gain the knowledge and skills to integrate technology in a way that
encourages student cognitive engagement as larger, neighboring districts (Howley, Wood, &
Hough, 2011;Mangue & Gonondo, 201%undeen & Sundeen, 2013). In order to create
change in technology use and increase higheer, deeper thinking, implementation of the

IPI-T process in its entirety was necessary (Valentine, 2012b; Valentine, n. d.). That is
teacher leaders collecting tliata should engage faculty in studying the data to identify
patterns, trends, and changes in each data profile as well as establish and deliver purposeful

professional development and continuous conversations (Valentine, 2012b; Valentine, n. d.).

Background and Justification

Research for this study was conducted in a public high school (grati®sl8cated in a

small, rural district in Southeast lowa. The researcher has offered graduate courses, as well as
shortterm and infrequent mini sessions, to support faculty and tegration of technology.
Attendance was on a volunteer basis resulting in zero faculty members participating in the
mini sessions and six faculty members out of twestyen took advantage of the graduate
course work that focused on the integration of tebtbgy in ways that increase higkhender,

deeper thinking among student&t the start of the 201I8 school year there were
approximately 120 technology devices that included, one cart of 30 Lenovo ThinkPad
Laptops in the science wing and a cart of 30ndww ThinkPad Laptops in the
English/Language Arts wing, as welk, fourcomputer labs, which housed a total of 60
desktopsIn November2017, theschool board approved $100,000 for the purchase of 320
Chromebooks and 10 computer cais.the beginning bthe second semester, 270 new
Chromebooks were rolled out among 9 carts. Each core subject area now had access to 60
new Chromebooks and the nroare subject areas still having access to the 60 Desktops plus
30 new Chromebooks as Thimkad LaptopsTotddtecthe ibwlding 0 L e n
has a nearly 2:1computer to student ratio and an additional(RIR®as spent in 2018 to
increase Chromebooks and iPads across the disthet.IPFT data collection team coded

217 observations from January 2018tigh April 2018 after increasing technology devices

~
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Chapter 1:Research Problem and Setting

nearly one per student at the high school. Analysis of the data showed only 95 observations
were coded in which students were the users of technology. Based on this data, the researcher
wondered why facty was not taking advantage of the newly purchased devices and
integrating technology into classroom instruction. She wondered if implementing tfie IPI
process in its entirety would make a difference in technology use among teachers and
students and if sehers would change their practice and offer learning activities that
promoted higheorder, deeper thinkingJerry Valentine,Professor at the University of
Missouri,and graduate assistant Bryan Painter, created the Instructional Practices Inventory
(IP1) in 1996. The IPI measures student cognitive engagement. In 2001, Valentine began to
recognize the need to add a technology component to the measuring tool as schools were
moving 1:1 with technology devices, resulting in the creation of the Instrucfvaatices
Inventory i Technology (IPAT ) . As defined within Valentir
Inventory - Technology (IPAT), each category coded describes the level of student
engagement and are referred to as:

6. Student Active Engaged Learning

5. Stuwlent Verbal Learning Conversations

4. Teacheted Instruction

3. Student Work with Teacher Engaged

2. Student Work with Teacher Not Engaged

1. Student Disengagement

't is Iimportant to note that the cwdyrtgori es
categorize student engagement o (Valentine,
Categories 5 and 6 are coded when students are observed participating Hoifluigheteeper

thinking activities such as decision making from analysis, cotltlon among peers, and
creative and innovative thinking. Categories 2, 3, and 4 include{order, surface activities

such as basic fact finding, recall and memorization, and simple undengtaidorkshop
handouts, p. 2)The researcher of this study a member of the Instructional Practices
InventoryTechnology data collection team in rural, Southern lowa school district. The first
set of codes was collected within the high school as a pilot of the measurement tool January
2018, shortly after the pcihase of Chromebooks.ftAr 217 observations of 27 high school
classrooms, 95 observations were coded as students using technology and 59 observations
were coded as teachers using technology. When observed using technology, students were

engaged in loweorder, surface thinking activities 70.4% of the time. Coding took place four

~—
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times during the school year 2018. The researcher noticed technology use by the teacher
decreased slightly, increasing student use of technology, but disengagement increased
dramatically as did the integration of activities that fall within Categories 4, 3, and 2 on the
IPI-T. This is not surprising as the researcher and thd |&ata collection team did not
implement the IRT process with fidelit e gredtariteent i ne
implementation integrity to these strategies, the greater the likelihood the school will see
positive academic results from their use of
the 201718 pilot of the IPAT was the implementatiorf éaculty collaboration sessions. The
sessions provide faculty with time to study the data after each data collection, engage faculty

in reflecting about the data, create collaborative learning experiences to build new

knowledge, and allows faculty voice éstablishing annual cognitive engagement goals.

Deficiencies in the Evidence

Barriers that prevent the integration of technology by classroom teachers have identified and
thoroughly documented in the existing literature, (Ertmer, 1999; Hew & Brudb; 20

Kopcha, 2012). According to the Barrier to Technology Model, external and internal barriers
influence the integration of technology in
OttenbreitLeftwich, 2010; Ertmer, Ottenbreiteftwich, Sadik, Senduru& Sendurur, 2012).

Firstorder barriers are known as resource barriers (e.g., access to technology devices,
availability of technical support, and sufficient time allowance to prepare for technology
integrated instruction) and institutional barrierg(e., admi ni st r at emdés pr i c
plan for technology integration) (Hew & Brush, 2007; Kopcha, 2012; Vongkulluksn, Xie, &
Bowman, 2018) . Recogni zed as the HAmost pr ox
(Vongkulluksn, et al., 2018) is amgrthe second r d e r barriers, t eache
regarding the importance of technology for learning (Ertmer, 1999; Ertmer and Ottenbreit
Leftwich, 2010; Ert mer et al ., 2012) . Accor
value beliefs about teablogy refer to the extent to which teachers believe that technology

can help fulfill instructional goals they identified as most importaotr t hei r st udent
Organizations such as the.S. Department of Education, International Society for
Technology Education (ISTE), and the Partnership f6f @éntury Learning (P21) provide
regulations, standards, or a framework that simply states that there is a need for ongoing

professional development for faculty. Vongkulluksn, et al. (2018), suggested t At eac he

~
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value beliefs towards technology to be highly predictive of the quantity and quality of
technol ogy i ntleigmadrtanota ase {egnologied o .enhance learning
experiences in different school settirgsd environment¢Davis, Preston, & Sahin, 2009;

Karahan & Roehrig, 201&erdana, Jumadi, & Rosana, 2019; Sahin, ROlYere are few

studies, if any, available that suggests a particular strategy or plan that indeed targets
teachersdé value bel i e ths skiksmecesgany tovincrdasesstudersta c h e

cognitive engagement when technology is integrated into their learning environment.

Audience

Initially faculty within the target school district will benefit from this study. It is hypothesized
faculty will see an increase in student cognitive engagement. as well as-dridbedeeper
thinking with a reduction in disengagement, positively inftieg student academic
achievement. In addition, students will demonstrate having the necessary skills for success in
the twentyfirst century. The goal is to present resedraked data for school board members

to have a better understanding of technolagge and how the recent expenditure of

technology has impacted classroom practices and student engagement.

Setting of the Study

This study takes place in a rural, higbverty school district in Southern lowa. Total student
population in the district is,426. The district is home to five school buildings: a preschool,
one building for all students in grades kindergarten through first, one building for all students
in second through fifth grade, a junior high made up of grades six through eight, anghthe hi
school where students in grades nine through twelve attend. Students and faculty from the
high school, grades 82 are the focus of this research. Enrollment at the target high school is
just over 400 students in graded® and close to 30 certifieddulty members. A typical
school day begins at 8:10 a.m. and ends at 3:20 p.m. and is made up of eight periods in a day.
Core courses include a variety of offerings in the following subjects: Math, Science, Social
Studies, and English Language Arts (ELAhe majority of the nofore courses is part of

the Career Technical Education (CTE) program and includes metals, welding, art, agriculture

courses, and business education.

~—
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Researcher s Rol e

The researcher is an employee of lowa Public Television (IPTV) with the title of Teacher
Ambassador (TA). The role of the TA is to support educators through community building
and professional development opportunitiés. a former classroom teacher, ngsgion as a

TA was brought onto the IPTV staff with the goal to improve learning outcomes for all
childreniespecially those who need the most hel p
we support educators, who play a critical role in theimlieg. To best serve educators the
Teacher Ambassador was embedded-tile in targeted school district. Teachers in this

rural community report feeling isolated and have limited access to digital resources,
technology, and professional development opputies to gain the knowledge and skills to
integrate technology in a way that encourages student use of technology and increases student

cognitive engagement.

Purpose of the Study

The purpose of this explanatesgquential mixed method study was toeassthe impact of

the IPFT process on technology use and student cognitive engagement. The goal was to
implement all strategies, including faculty collaborative sessions four times per year to
support teacher implementation of new technology to incregberorder, deeper thinking

by students and increase student use of technology. The impact was measured by comparing
guantitative IP4T data codes of those faculty that participated in the intervention group with
baseline data prior to the implementatiointhe faculty collaborative study sessiolata
collected during the quantitative phase was the emphasis of this study. Qualitative data was
gathered from one participant from each core andaooe area, a total of eight participants.

Each were asked t@answer questions on a wehsed questionnaire during the final faculty
collaborative session. After identifying themes, the qualitative data was analyzed for themes
and then because the data was collected in sequence, findings were associated with the
guantitative results of the IPT to determine how and why the data converged. In addition,

the researcher used the qualitative data to explore key results found when collecting

guantitative data that lead to the acceptance or rejection of the null hypothesis

~
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Definition of Terms

Educational Technology

Educati onal technology is defined as, AThe ¢
and improving performance by creating, using, and managing appropriate technological
processes aJatiszewsks & NMoterde, 2013, 1. 1). This research study focused

on the types of technology often used in toc
interactive whiteboards, iPads, Chromebooks, cellular devices, digital cameras, and the

Internet to nmne a few.

Generation Z

Generation Zalso referred to as digital natives, include persons born after 1995 and are
known as the first generation to be born i
therefore6 | i ve and br eiliere 2017f @rail iRasedrch, 2§1d; Rothman,

2016). Students observed within the targeted high school are considered to be a part of

Generation Z.

Generation Alpha

Generation Alphare children born after 2010, entering preschools and kindergarten. These
children arefollowing Generation Z and make up about 30% of the global population,

increasing nearly 2.5 million every week. Furthermore, children belonging to Generation
Alpha are considered the most technologically literate group to enter the classroom yet
(Culala, 2016 & McCrindle 2018). It is imperative teachers gain the skills necessary to meet

the needs of our children entering classrooms today.

Student Cognitive Engagement

According to Fred Newmann, (as cited by Voke, 2002) authtineofl992 bookStudent
Engagementand Achievemenin American SecondarySchools engaged students make a
Apsychol ogi cal I nvest ment in |l earning. They

pride not simply in earning the formal indicators of success (gradesh buodlerstanding the
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materi al and incorporating oiB).ThenRIeprotess i zi ng
measures student cognitive engagement when using technology and is the focus of the data

presented to faculty during the collaborative sess(®alentine, 2012c, p. 2).

Higher-order Thinking

Higherorder thinking activitesasr e sai d to fAchallenge the st

mani pul ate informationo (Lewis & Smith, 1993

Lower-order Thinking

Lower-order thinkinga c t i v i t d enly routiteemmaechanical application of previously
acquired information such as listing information previously memorized and inserting
numbers into previously | earned formul aso (
order/deeper thinking and lowerder surface thinking is necessary to promote an increase in

student achievement (Valentine, 2012c, p. 2).

Instructional Practices Inventory Categories

Instructional Practices Inventory Categoras represented numerically (see Appendix A).
Each category describes the level of student engagement and are referred to as:

6. Student Active Engaged Learning

5. Student Verbal Learning Conversations

4. Teacheted Instruction

3. Student Work with Teaein Engaged

2. Student Work with Teacher Not Engaged

1. Student Disengagement
The IPI and the IRT both utilize each of the six categories. It is important to note that the
categories are not considered a hireestudgemtc hy b
engagemento (Valentine, 2017). Categories 6
the higheror d er | deeper thinking spectrum of Bl o
Taxonomy such as analysis and creating while Categories 4, 2 eutlde lowerorder,

surface thinking activities such as recalling simple facts and googling for answers.
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Categories ofTechnology Use

Categories of technology uselude the following eight categories: (a) Word Processing; (b)

Math Computations; (cMedia Development; (d) Information Search; (e) Collaboration
Among Individuals; (f) ExperieneBased Immersion Learning; (g) Interactive/Presentation
Technology; (h) Other (Valentine, 2012c). These eight categories are used to document or
code how technolgy is being used for learning and is similar to the coding process for
collecting IPI data. However, during the {PIprocess, the individual collecting the data
Afdocuments the total number of students and
mkes two | PI engagement codes, one for al/l
(Valentine, 2015).

Summary

Chapter one included a statement of the problem along with a description of the setting in
which this study took place. The purposelo$ tembedded quasixperimental mixed method
study was to assess the impact of theTIRirocess on technology use and student cognitive
engagement. The goal was to implement all strategies, including faculty collaborative
sessions four times per year tgpport teacher implementation of new technology to increase
higherorder, deeper thinking by students and increase student use of technology.

Citation
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CHAPTER 2:

LITERATURE REVIEW

A thorough review of the literature is included in chapter two, beginning with a look at the
current realities for many districts after purchasing technology and then trying to align
current teaching practices with the integration of technology. Suchnmaiginefforts must
consider the characteristics of current students as digital natives, Generation Alpha and
Generation Z, as well as the characteristics of digital immigrants and the connection to
current classroom practices when integrating technologglesit cognitive engagement and

the integration of technology is at the heart of this study, specifically hayber thinking
andloweror der thinking skills and activities out
revi sed Bl oomé6s Bptegd condifues Withxa aetadech jook atGhe IPI and
IPI-T data collection protocol to measure student cognitive engagement and technology use,
including how the implementation of the Faculty Collaborative Sessions have been used to
breakdown the barrieto technology use and increase student cognitive engagement and
higherorder thinking. In addition, a historical look at the IPI and THIrocess, a review of

the research conducted using the data collecting process, and the reliability of the IP1 and IPI
T as a tool for collecting data to measure student cognitive engagement is included within the

literature review.

Many schools and districts have spent a significant amount of money in an effort to become

1:1 with their devices or at the very least é¢dased hightech schools (Cuban et al., 2001;

Russell et al., 2003; Zhao et al., 2002). McClure, Jukes, and MacLean (2011) maintained,
rat her t han racing to pur chase 0stuff o6, t
collaboratively work to change pagogy, teaching, learning, and assessment to impact
student success. Ultimately district leaders and faculty find themselves in a position of

wondering how they might utilize the newly purchased devices to increase student cognitive
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engagement as well ascheevement in an effort to justify their recent technology
expenditures (Cuban et al., 2001; Russell et al., 2003; Zhao et al., 2002). Adding to this
chall enge, teachers | iving in rural, high p
resources,gchnology, and professional development opportunities to gain the knowledge and
skills to integrate technology in a way that encourages student cognitive engagement as
larger, neighboring districts (Howley, Wood, & Hough, 2001). McClure et al. (2011)dargue
that faculty must participate in an ongoing, multistep method to align the implementation of
technology with their learning goals. In addition, McClure et al. (2011) explained the first
step of alignment involves gathering data to determine the exacticeg of teachers
regarding technology use. The data should then guide the creation of action plans to set the
goal of technology alignment. Once a plan is in place it is important to participate in ongoing
assessment of the plan to determine the efiengss.

The Instructional Practice InventoryTechnology (IPAT) was created by Dr. Jerry Valentine

in an effort to address the growing use of technology in the classroom. ThedRlbe used

to help faculty in the alignment process. It is a walkthrooigbervation process designed to

collect data concerning how often and in what ways teachers are integrating technology as
well as how often students are cognitively engaged in higitar, deeper (HO/D) thinking

as well as loweorder surface (LO/S) thking. The implementation of the H1 process

includes engaging faculty in collaborative sessions within one week after each data
collection. Faculty collaborative sessions allow all faculty to reflect about the data and
establish cognitive engagement godmplementing the entire A1 with fidelity increases

the likelihood that the targeted schools will see a positive influence on student achievement

as they move toward a 1:1 environment. Val e
studying engageent for many years noted that as students get older and progress through the
K-12 |l earning experience, t he pattern of f o
Furthermore, Valentine (2013) reported that students are typically engaged in HO/D thinking
activitiesonly 667 0 mi nut es per day. Al ncreasing the
HO/D increase of about 2Z26%...translates into an increase e8% high stakes pass rates

over two years; an increase ofl8 full school days of more HO/D thinking pgear and a
conservative estimate of 1A@5 school days of more HO/D thinking during a thirteen year
schooling experience (Valentine, 2013, p. 1). Valentine (2012c) has collected tens of
thousands of codes, educating more than 23,000 educators in tledH& collection

process. Val enti ne (2012¢c) expl ained, AFinN
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relationships between IHl cognitive engagement data and achievement parallel findings
from other studies of the past two to three decades, i.e. imgearsgagement and higher
order deeper thinking during learning time and conversely reducing disengagement during

|l earning time positively influence student a

Studentsd Technol ogy Experiences

Today technology is woven into ouusdt e nt 6 s | i ves. According to
today ar e, Afnative speakers of the digital
I nterneto (p. 1) . Prensky called these nat.i

social scientists studyingopulations and the human society have coined the most recent
generation of children entering preschool and kindergarten as Generation Alpha (Culala,
2016). These children are following Generation Z and while Generation Z make up about
30% of the global paulation, Generation Alpha children making their entrance into the
world in 2010, are increasing nearly 2.5 million every week (Culala, 2016 & McCrindle
2018; Yahya & Adebola, 2019). Others prefer to not assign labels to learners today as they
st at ee ternistartd ¢heir meanings do not accurately represent every individual that might
fall into such categorieso (Mil man, 20009, p
digital technology is growing and there is a need to focus on digital learnérdjgital

natives (Autry & Berge, 2011; Bullen, Morgan, Qayyum & Qayyum 2011; Milman, 2009;
Sahin & Shelley, 2008; Walters, Gee, & Mohammed, 2019).

Digital tools available today for learning, teaching, and communicating are different
(Milman, 2009). TheHarris Poll conducted a survey in 2013 and found 92% of the teachers
polled said fithey think EdTech tools shoul d
are actually integrating technologies into t
are predicted to be highly immersed with technologies (Culala, 2016; McCrindle, 2018).
According to Culala (2016) students are not
t humboo. Living in a highly mobil estudentdd t ech
prefer to communicate using social media, they were born into a world where Internet has
always been available, and are the first fully global generation, who prefer Google and
YouTube over lectures and PowerPoint presentations (Billings, Kowa&ls&hatto, 2016;

Culala, 2016; Rothman, 2014; Shatto &Erwin, 2017). Prensky (2001a), maintained that

13
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students today think and process information differently than others before them. Supported

by social psychologists is the theory of neuroplasticity; tinory is based on the premise

that individuals thought process pattern changes with their experiences (Autry & Berge,
2011). As cited by Prensky (2001b), Dr. Bruce D. Perry of Baylor College of Medicine has
found nAdifferent kinfilfeoéntexpreaiensesutteaded
influence on brain devel opment of todayo6s st
informed decisions about the engagement of learners and changing instruction to meet the
needs of t o dutyy&dBergel 20HyMilraan,2009; Alamyssova, Tussupbekova,
Helmer, Malone, Afzal, & Jonbekova. 2019; Prensky, 2001, Tapscott, 2009). As the most
technologically literate group of children enter the classroom, it is necessary to look at
current educationghr acti ces and consi der nthe skill s,
future gl obal age, and how generation al phe
2016). However, changing current educational practices regarding the use and integration of

techhology can be complex and messy (Zhao, Pugh, Sheldon, & Byers, 2002).

Teachersd Technol ogy Experiences

Barriers that prevent the integration of technology by classroom teachers are identified and
thoroughly documented in the existing literature (ErimE®99; Hew & Brush, 2007,

Kopcha, 2012). The Barrier to Technology model, suggests there are two sets of barriers,
external and internal, t hat influence the i
(Ertmer, 1999; Ertmer and Ottenbreftwich, 2010; Ertmer, Ottenbreiteftwich, Sadik,

Sendurur, & Sendurur, 2012). First org@etternal barriers are also known as resource
barriers. Sufficient time allowance to prepare for technolatggrated instruction is an

example of a resource barrier (Hew &uBh, 2007; Kopcha, 2012; Vongkulluksn, Xie, &

Bowman, 2018). In addition, Vongkulluksnet al. (2018) considered the seconedrietaal
barriers, teachersd value beliefs as the fmo
regarding them most ingptant to using technology for learning (Ertmer, 1999; Ertmer and
OttenbreitLeftwich, 2010; Ertmer et al., 2012Dver the past 30 years, hundreds of studies

have been conducted to determine how a particular type of technology impacts student
learning, whh c h technol ogi cal i nnovation IS A mor e
instructiono, however, littl e research has
American teachers use technology (Zhao et al., 2002, p. 483). Access to technology in most

cases imo longer the major issue (Schrum & Levin, 2015; Zhao et al., 2002); however,
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computer usage in the classroom among students remains low (Cuban, 1999; Wang, Hsu,
Campbell, Coster, Longhurst, 2014; Zhao et al., 2002). Removing barriers to technology use

sudh as sufficient time allowance to prepare for technologggrated instruction (Hew &
Brush, 2007; Kopcha, 2012; Vongkul l uksn, X €
ability beliefs increases the likelihood teachers will use technology to fulftructional

goals that are studenentered and lead to student achievement (Kopcha, 2012;
Vongkulluksn, Xie, & Bowman, 2018).

Personal Pedagogical Beliefs

According to Denessen (2000), pedagogical beliefs refer to the understandings about teaching
and learning that teachers hold to be true (as cited in Tondeur et al., 2016). Described by
Paj ares (1992), a teacher 6s bel i ef systenm
responsibilities, the subject matter taught, as well as beliefs about their stzdeaited in

Tondeur et al.,, 2016). Complex and multifaceted pedagogical beliefs include core beliefs,
those that are most stable and the most difficult to change as they have connections to other
beliefs versus beliefs that are peripheral and formed dgcant more open to change
(Tondeur et al., 2016). Although evidence does indicate that the integration of technology in
the | earning process i's steadily increasin
compl ex process of e dry vaa Briaak,nEtimer, &hGitengreito (To
Leftwich, 2016). Deng, Chai, Tsai, and Lee, (2014) along with Inan and Lowther, (2010)

mai ntained that personal pedagogi cal beliefs
deci si onso t o i mihthayrclassram practicesrfas titedgnyTondaurtet al.,
2016) . Within the field of education techno
one of two categories: teachsgntered and student centered beliefs. Teaotered

beliefs, associatewith behaviorism, tend to emphasize subject matter and discipline while

the teacher acts as the authority and serves as the expert in a highly structured learning
environment that is typically associated with activities that a teacher uses to promoteylea

(Deng et al, 2014; Kim, Kim, Lee, Spector, & DeMeester, 2013; Tondeur et al., 2016). In
contrast, Kerlinger and Kaya (1959) and Mayer (2003) maintained stoeletetred beliefs

are typically associated with constructivism, emphasizing individualeatuneeds and

interests and revolving around students engaged in and actively participating in authentic and

relevant learning opportunities (Ertmer and Glazewski, 2015; Kim et al., 2013; as cited in
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Tondeur et al., 2016). Educational technology besttisegcare those that promote student
centered learning (Ottenbrikeftwich, Glazewski, Newby, and Ertmer, 2010; Tondeur et al,
2016). Jonassen (1996) noted meaningful use of technology occurs when students use a
computer as a mindtool to achieve higherels of thinking and reduce cognitive load (as

cited in Ottenbrieteftwich et al., 2013). Studewentered learning is said to increase
academic performance and help students develop lifelong skills such as problem solving and
selfregulation (OttenbrieLeftwich et al., 2013; Tondeur et al., 2016).

Collaborative Learning

Removing barriers to technology use such as sufficient time allowance to prepare for
technologyintegrated instruction (Hew & Brush, 2007; Kopcha, 2012; Vongkulluksn, Xie, &
Bowman2018) and increasing teacherods ability I
use technology to fulfill instructional goals that are studemtered and lead to student
achievement (Kopcha, 2012; Vongkulluksn, Xie, & Bowman, 2018). The signiécahc
collaborative learning among teachers has been documented in the literature (Faculty
Collaborative Study, n.d.; Hattie, 2012). Valentine (n.d.) maintained, that periodic
coll aborative |l earning among teachersl to s
professional skill s, and to discuss profes:
ingredient in quality professional development that drives learning and academic success of
students (Faculty Coll aborativédetSsadypkeli elas
commitments are the greatest influence on student achievement over which we can have
some controlo (p. 25). Engaging faculty in &
T data has been shown to have the capacity to removersaoitechnology use by teachers

to ful fild]l instructional goal s, i ncrease t e
technology, and positively impact student cognitive engagement and academic success
(Jensen, 2016; Valentine 2012a; Valentiri,3).

Student Cognitive Engagement

Historically student engagement has focused on three areas: increasing achievement, positive
behaviors, and a sense of belonging as an effort to retain students (Parsons & Taylor, 2011;
Dunleavy, Milton, & Willms, 2012) Recently student engagement has become a strategic

process, one in which is built around the g
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how to learn or to become lifelong learners in a knowldaltged society (Parsons & Taylor,
2011). FredricksBlumenfeld, and Paris (2004) maintained student engagement is a complex
process that can be divided into three basic catedgokiekavioral, emotional and cognitive:
1. Behavioral engagement draws on the idea of participation; it includes involvement in
academic and social or extracurricular activities and is considered crucial for achieving
positive academic outcomes and preventing dropping out.
2. Emotional engagement encompasses positive and negative reactions to teachers,
classmates, academics, andadhand is presumed to create ties to an institution and
influence willingness to do the work.
3. Cognitive engagement draws on the idea of investment; it incorporates
thoughtfulness and willingness to exert the effort necessary to comprehend complex

ideasand master difficult skills.

For the purpose of this study, the focus will be on the latter, student cognitive engagement.
While definitions vary, cognitive engagement is defined by Fredericks, Blumenfeld, and Paris
(2004) as fda psyioleaming g desira to go bayene thée neggiirements of
school, and a preference for challengeo (p.
cognitive engagement i s AThe expenditure of
complex ideas inorde t o go beyond the mini mal requir
Zi mmer , 2012, p . 102) . According to Finn an
engagement facilitate studenl@)pFinnana Zimmeng o f
found behaviors hat are suggestive of <cognitive eng
the clarification of concepts, persisting with difficult tasks, reading more than the material
assigned, reviewing material previously, studying sources of information beyond those
required, and usingselfegul ati on and other cognitkirve str
103).

Measuring Student Engagement
There has been an increased interest in understanding and collecting data on student
engagement. Various reasons have beatd and include: a growing awareness of the

relationship between student disengagement and failure to complete school, the inclusion of

student engagement as a goal of school improvement, and use of student engagement as a
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program or intervention outcomé@unleavy, Milton, P, & Willms, 2012; Fredricks,
McColskey, Meli, Mordica, Montrosse, & Mooney, 2011). Fredricks et al. (2011), reviewed

21 instruments used to measure dimensions of engagement in a tabular format (see Figure 1).
Fourteen of the 21 instrumes reviewed were student sedfport instruments, three teacher
reports on students, and four observational measures. Instruments varied and could have been
used for measuring student engagement in upper elementary through high school.

TABLE 2
Dimensions of engagement assessed by instruments

Instrument Behavioral Emotional Cognitive
g

Multidimensional

4-H Study for Pasitive Youth Development: School Engagement Scale (4-H) v v v
High School Survey of Student Engagement (Hsgéé] v v v
Motivation and Engagement Scale (MES}) v v 4
‘school Engagement Measure (SEM)-MacArthur v v v
Student School Engagement Survey (SSES) v v v
Bidimensional

Attitudes Towards Mgﬂe_ma(ks Survey (ATM) v v
Education versus Disaffection with Leaming (EvsD), student report v v

Research Assessment Package for Schools (RAPS), student report v v

School Success Profile (SSP) v v

Student Engagement Instrument (SEI) v v/
Unidimensional

Consortium on Chicago School Research/Academic Engagement Scale (CCSR/AES) v

Identification with School Questionnaire (I15Q) v

Moativated Strategies for Learning Questionnaire (MSLQ) v

School Engagement Scale/Questionnaire (SEQ) v

Engagement versus Disaffection with Learning (EvsD), teacher report

v v
Research Assessment Package for Schools (R;PSJ, teacher report v v

R

‘,‘ -l

ading Engagement Index (REl) v v/ v

SUres

Behavioral Observation of Students in Schools (BOSS)

v
Classroom AIMS v v
Code for Instructional Structure and Student Academic Response (MS-CISSAR) v
Instructional Practices Inventory (IPI) v

Source: Authors’ analysis of instrument documentation.

Figure 1. Measung Student Engagement [A visual representation showing the dimensions of
engagement (behavioral, emotional, and cognitive) assessed by various instruments.
Retrieved from http://ies.ed.gov/ncee/edlabs. Reprinted with permission from Kathleen

Mooney.]
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Among the 21 instruments reviewed was the IPIl. Other observational measures included in
the review were the Behavioral Observation of Students in Schools (BOSS), the Classroom
AIMS, and the Code for Instructional Structure and Student Academic Response (MS
CISSAR). In comparison, the BOSS, is used with prekindergarten through grade 12 students
to measur e i n dtask and ofiadk bebavior dreacadeic engagement time to
record two categories of engagement and three categories-ehgagemenDeveloped for

use by school psychologists, the instrument is used to screen students at risk of academic
failure and for school psychologists, researchers, and evaluators to track the effectiveness of
interventions over time. Interobserver reliability betBOSS after training is reported to be
90-100 percent (Fredricks et al., 2011).

The Classroom AlMs is used with elementary school teachef®) (& evaluate multiple
domains associated with effective teaching practices: atmosphere, instruction/content,
management, and student engagement. Engagement is further measured with four items:
students on task and highly engaged in class activitiesiegplfated behaviors; participating

in class; and expressing excitement. Classroom AIMS is typically usedeleithentary

school teachers, however, the instrument was used in one study with secondary teachers
(Fredricks et al., 2011). Stanulis and Floden (2009) reported that within the study, the
interrater reliability for individual items was 65 percent and iswaclear which statistics
corresponded to the student engagement scale or if the engagement items could be used

independently of the whole set of AIMS items (as cited by Fredricks et al., 2011).

In 1981, development of the MSISSAR helped to gain a better understanding of how
student academic responding, interacts with teacher behavior and classroom settings. Used in
elementary, middle, and high schools, trained observers collect data on sgiedidiots so
practitioners can improve instruction and results for studentsCMSAR consists of a 105

event taxonomy organized by student behavior, teacher behavior, and ecological setting.
Training to use the measurement is provided through drill aactipe tutorials. Wallace,
Anderson, Bartholomay, and Hupp (2002) reported interobserver reliability-82 gércent

(as cited in Fredricks et al., 2011). When comparing observational measures to assess student
engagement, Fredricks et al., (2011) repaithe IP1 as the only observational measure used

to collect data on student cognitive engagement. The IPl andWals chosen in the targeted

school district to determine if students were using the newly purchased Chromebooks as well
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as if they were cogtively engaged when using technology. In addition to collecting data, the
IPI and IP}T process is used for faculty reflection, instructional change, and school

improvement (as cited in Fredricks et al., 2011; Valentine, 2013; Valentine, 2017).

Rationalefor Studying Student Engagement

For many year s, cognitive psychologists st u:
students get older and progress through thE2Kearning experience, the pattern of focus

during learning time declines (as citbg Valentine, 2013, p. 2). Valentine (2013) reported,

Aln our | Pl data, this is evidenced by the |
elementary school {3%) followed by higher percentages in middle schoold%g and the

highest percentages comprehensive high schools-86%) 6 ( p . 2) . Not sur
considering todayodéds students are different
Prensky, 2005; Schrum & Levin, 2015; Tapsco
developmentof odayod6s students implies the need to
about the engagement of |l earners and changi
learners (Autry & Berge, 2011; Milman, 2009; Prensky, 2001a, Tapscott, 2009). Many of

t o dsasyudents, particularly as they progress to high school, appear to be disengaged,
unmotivated, and uninterested in learning (Prensky, 2001a; Prensky, 2005; Schrum & Levin,
2015). Shernoff, Csikszentmihalyi, Schneider, and Shernoff (2003) reported avemnter @f

the day, secondary students are in a disconnected state, such as boredom (as cited by Jensen,
2016). Hattie (2012) reported that expert teachers with the ability to assist students in the
development of deep and conceptual understandings hagfeah size of 1.0 (p. 333).
Hattie (2012) rpedienrtroedf aro itdnheen thAihfiynigneg what i
d=0.40 or an effect size of 0.40 (p.3). I n
Learning and L6éad8)ndgescfCbhbhedswhat todayds s
full potential growing up as 21st century learners (as cited by Schrum & Levin, 2015).
Couros admitted, although technology is not the focus, it does give us many opportunities to
magnify the opportuities such as supporting student voice and student choice, providing

time for reflection and opportunities for innovations, foster critical thinking and preblem

based learning that supports problem solving among students, opportunities for self
assessmeniand connected learning through collaboration not just locally but globally (as

cited by Schrum & Levin, 2015). In an effort to align current teaching practices with the

integration of technol ogy an-@procesaastsintheday 6 s
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collection of data to get an insight into how students are engaging in the learning during the

instructional activity.

Theoretical Perspectives

Empirical evidence shows the use of digital technology is growing, digital tools available
today forlearning, teaching, and communicating are different (Milman, 2009), and a need to
focus on digital learners (Autry & Berge, 2011; Bullen & Morgan, 2011; Milman, 2009).
Technology experiences are much different for students today than generations leefiore th

The engagement of faculty in a series of collaborative study sessions of-theldd does

not teach faculty how to use educational technology but rather how students are engaging in

the learning during the instructional activity. Engagement of fadnalFaculty Collaborative

Study Sessions have been shown to have the capacity to remove barriers to technology use by
teachers to fulfildl Il nstructional goals, inc
of technology, and positively impastudent cognitive engagement and academic success.

The IPI and IPIT encourages faculty members to work towards a balance of higher and
lower levels of student cognitive engagement through incremental changes in instructional
practice (Dennis, 2013). Thieeoretic underpinnings of the IPI and-Pprocess points to a

firm grounding in Bloomds Taxonomy, Bl oombés

Bl oombébs Digital Taxonomy.

Bl oombs Taxonomy

Benjamin S. Bloom published a handbook in 1956 titled, TaxonayEducational
Objectives: The Classification of Educational Goals. Handbook 1: Cognitive Domain
(Anderson & Krathwohl, 2001; Bloom, 1956; Forehand, 2011). Bloom was considered one of
the most influential theorists to promote mastery learning and highal Ithinking
(Forehand, 2011). Bloom created a taxonomy or classification system that organized
educational objectives according to their cognitive complexity (Churches, 2008; Forehand,
2011; Anderson & Krathwohl, 2001). Referred to as a framework, tkendany of
educational objectives is made up of six major categories of the cognitive domain (Anderson

& Krat hwohl , 2001; Bl oom, 1956; Krat hwohl ,
Taxonomy is a mulitiered model of classifying thinking according i® sognitive levels of
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compl exityo (p. 2) . Depicted as a stairway,
6climb to a higher (Il evel of ) thoughtoé (For
knowledge, comprehension, and applications. Tighdst three levels are: analysis,
synthesis, and evaluation. The taxonomy is hierarchical, each level leads up to the higher
l evel s. It i's this arrangement or hierarchy
hi gher l evel t 201y Kherogginal taxdermmyedn dfamdwork created by
Bloom was a way to classify (Anderson & Krathwohl, 2001; Bloom, 1956; Forehand, 2011;
Krat hwohl , 2002) what Awe expect or i ntend
(Krathwohl, 2002, p. 212).I1Bom saw the original Taxonomy as more than a measurement
tool and believed it could serve as a common language about learning goals to facilitate
communi cati on across persons, subject mat t
According to Krathwohl (202), Bloom believed the original taxonomy could serve as a:
1. Common language about learning goals to facilitate communication across persons,
subject matter, and grade levels.
2. Basis for determining particular course or curriculum the specific meahimgad
educational goals, such as those found in the currently prevalent national, state, and
local standards.
3. Means for determining the congruence of educational objectives, activities, and
assessment in a unit, course, or curriculum.
4. Panorama dahe range of educational possibilities against which the limited breadth
and depth of any particular educational course or curriculum could be considered (p.
212).

Bl oombs Revised Taxonomy

A former student of Bl oo mé srathwohd, ted angrodprindae r s 0 n
effort to update the original Bl oomGs Taxonoa
the 21st century (Churches, 2008; Forehand, 2011; Anderson & Krathwohl, 2001). Major
changes include the use of verbs rather than ndonsach category as well as the
arrangement of the sequence within the taxonomy and the omission of synthesis and addition

of creating (Churches, 2008 & Anderson & Krathwohl, 2001).

22

~—
—



Measuring Student Cognitive Engagent When Using Technology

Higher Order Thinking Skills

Higher Order Thinking Skills
Creating ‘

Evaluating

Analysing

Application

Comprehension

Knowledge

Lower Ordes Thinking Skilts Lower Order Thinking Skills

Drawing 1: Bloom's Taxonomy Drawing 2: Bloom's Revised Taxonomy

Drawing by A Churches Drawing by A Churches

Figure 2. Bl oom6s Taxonomy andrepiseotationd s Revi
showing the revisions made to the original
synthesis and the addition of creating. Retrieved from
http://burtonslifelearning.pbworks.com/f/BloomDigitalTaxonomy2001.pdf. Reprinted with

permissiorfrom Andrew Churches.]

Both wversions of Bl oom6s represent the proc
categories may lead others to believe one must first remember to understand and apply, and

so on, that is not the case (Churches, 2008; Krathvaiil2). But rather a hierarchy exists

within the six categories and is believed to differ in their complexity (Krathwohl, 2002). For
example, the act of understanding is said to be more complex than remembering but less

complex than applying (Krathwohl002).

Bl oom6s Digital Taxonomy

Bl oombébs original taxonomy published in 195¢
thinking, structured as a muliered model, 45 years later revised once again. A more recent
revision of the oridgginmae Béwvwiosndd Taxomomy ias
Digital Taxonomy. Created by Andrew Churche
Original taxonomy and the revised taxonomy by Anderson and Krathwohl are both focused
within the cognitive domain. The Digital Tamomy is not restricted to the cognitive domain

rather it contains cognitive elements as wel
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Taxonomy #f@dis about using technology and dig
engagement is definediwt h 6 power verbsodéo (Churches, 20
taxonomy include loweorder thinking skills: remembering, understanding, and applying and
higherorder thinking skills: analyzing, evaluating, and creating (Churches, 2008).

{ | ———
gesigning, constructing, planning, mmm
(Bioom‘s Digita) Yaxommy) producing, mveé:nnq, devising, mok'mq,
= p| Programming, filming, animating, blogging
\ veros video blogging, mixing, re-mixing, wiki-ing, i
publishing, videocasting, podcasting,
/ directing, broadcasting "
Key Terms \& =5
¢ Negotiating
\ Checking, hypothesising, critiquing,
Experimenting, Jutging, testing, Detecting, Debating
vems—b Monitaring, Blog commenting,
reviewing, posting, moderating, collaborating, Commenting
networking, refactoring, testing,
\ Net meeting
> skyping
Comparing, organising, deconstructing video conferancing
- N Attributing, outlining, finding,
m bk structuring, integrating, mashing, inking Reviewing
validating, reverse engineering, cracking
. Questioning
Implementing, carrying out, using, Commenting
b » executing, running, loading, playing
operating, hacking, uploading, sharing, editing Posting
E Networking
Interpreting, Summarising, Inferring,
paraphrasing, classifying, comparing, Contributing
Verbs ——p | explaining, exemglifying, advanced searches,
Boclean searches, blog journaling, twittering, Chatting
catergorising, t3gging, commenting, annotating
subscribing, emailing
-
r twittnng
Recognising, Listing, Describing,
Identifying, Retrieving, Naming, texting
Remembering |— Verbs ——p| Locating, Finding,buliet pointing, highlighting
bookmarking, socall networking, social Instant messaging
bookmarking, favouriting/local bookmarking,
searching, googhng. N ——
Drawing 3: Mind map of Bloom's Revised Digital Taxonomy
Drawing by A Churches created using C-Map Tools
Figure3Mi nd Map of Bl oombs Revised Digital Tax
digital verbs within Bloomés Revised Dic

http://burtonslifelearning.pbworks.com/f/BloomDigitalTaxonomy2001.pdf. Reprinted with
permission from Andrew Chunes.]

In an effort to align current teaching practices with the integration of technology and reach
todayods st ude RTtpsocesstassists i tRe collactiod of Haalto get an insight
into how students are cognitively engaged in the learnurgng the instructional activity.

The IPI and IPIT encourages faculty members to study the data and think collaboratively
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about ways to work towards a balance of higher and lower levels of student cognitive
engagement through incremental changes in icisbnal practice (Dennis, 2013). Categories

6 and 5 include learning activities that fall within the higbeter, deeper thinking spectrum

of Bl oomdébs Taxonomy and Bl oomdés Digital Tax
Categories 4, 3, and 2 inclubtever-order, surface thinking activities such as recalling simple

facts and googling for answers.

Description of the Instructional Practice Inventory

In 1995 a professor at the University of Missouri, named Jerry Valentine along with a

graduate researd@ssistant, Brian Painter developed the Instructional Practice Inventory (IP1)

process. They set out to create a tool t h

ot}

engagement and i n sYyearsahaol improvemehu project.gTheaprojéctv o
included 10 elementary, 10 middle, and 10 high schools across Missouri. An interesting fact
surfaced after using the IPI process from 1986with the targeted schools, when faculty
participated collaboratively and studied the data to problem solve the meariimg ddta,

they were said to have made greater gains instructionally than the faculty that did not
collaboratively study their data. The IPI evolved from being a tool to collect data to
understand and study the degradatacdlectoiand ent e
coll abor at i v-003theuRl was used ton supgh&tSéhool improvement in other
Missouri school as well as nationally recognized middle schools. In 2002 a set of protocols

and standards were developed to support professa®velopment and the implementation

of the IPI process in additional schools. Since its development, more than 22,000 educators
have participated in and completed the IPI Level 1 Workshop. Upon completion, educators

are certified as IPI data collectors well as facilitators, enabling them to lead collaborative
study sessions (Valentine, AUser Requirement

Instructional Practice Inventory Process
The IPIprocess is led by teachkraders and carried out schaalde to collect data about
student engagementShortlyafter the collection of data the teacieaders facilitate faculty

collaborative sessions in an effort to disseminate the data and participate in collaborative

conversationsThe process includes informing faculty of the six catég®massociated with
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student cognitive engagement so faculty who study the profiles will view the data as a fair
and accurate representation of engagement within classroAthsfaculty have the
opportunity to reflect upon the data and deepen their unddmsta of how to most
effectively engage students in their respective classr@wientine, 2012c). Its important

to note thelPIl process is not used for evaluative purposes or by district administrimors
addition, during the data collection procesdividual teachers are not noted but rather the
observation number, class period, subject, and whether the class is part of the core courses or

non-core courses

Instructional Practices Inventory Categories

The IPI Categories are represented numerically (see Appendix A). Each category describes

the level of student engagement and are referred to as:
1. Student Active Engaged Learning (Category 6): Students are engaged ironitgner
thinking and developing ekper understanding through analysis, problem solving,
critical thinking, creativity, and/or synthesis. Engagement in learning is not driven by
verbal interaction with peers, even in a group setting. Examples of classroom practices
commonly associated witthigherorder/deeper Active Engaged Learning include:
inquiry-based approaches such as prepaged and problefimased learning; research
and discovery/exploratory learning; authentic demonstrations; independent
metacognition, reflective journaling, andlfsassessment; and, highender responses
to higherorder questions.
2. Student Verbal Learning Conversations (Category 5): Students are engaged in
higherorder thinking and developing deeper understanding through analysis, problem
solving, critical thinlkng, creativity, and/or synthesis. The higloeder/deeper thinking
is driven by peer verbal interaction. Examples of classroom practices commonly
associated with highesrder/deeper Verbal Learning Conversations include:
collaborative or cooperative leang; peer tutoring, debate, and questioning; partner
research and discovery/exploratory learning; Socratic learning; and, small group or
whole class analysis and problem solving, metacognition, reflective journaling, and
selfassessment. Conversations mhg teacher stimulated but are not teacher
dominated.
3. Teacheted Instruction (Category 4): Students are attentive to tedetienstruction

as the teacher leads the learning experience by disseminating the appropriate content
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knowledge and/or directien for learning. The teacher provides basic content
explanations, tells or explains new information or skills, and verbally directs the
learning. Examples of classroom practices commonly associated with Teacher
Instruction include: teacher dominated sfi@n/answer; teacher lecture or verbal
explanations; teacher direction giving; and, teacher demonstrations. Discussions may
occur, but instruction and ideas come primarily from the teacher. Student higher
order/deeper learning is not evident.

4. Student Work with Teacher Engaged (Category 3): Students are engaged in
independent or group work designed to build basic understanding, new knowledge,
and/or pertinent skills. Examples of classroom practices commonly associated with
Student Work with Teacher Engady include: basic fact finding; building skill or
understanding through practice, 6seat wor k
multi-media with teacher viewing media with students. The teacher is attentive to,
engaged with, or supportive of theidénts. Student high@rder/deeper learning is not
evident.

5. Student Work with Teacher Not Engaged (Category 2): This category is the same as
Category 3 except the teacher is not attentive to, engaged with, or supportive of the
students. The teacher mbg out of the room, working at the computer, grading papers,
or in some form engaged in work not direc
Student higheorder/deeper thinking is not evident.

6. Student Disengagement (Category 1): Students arengaiged in learning directly

related to the curriculum.

The <categories are not a hierarchy but rat
engagement o (Valentine, 2017). Categories 6
the higherordey deeper thinking spectrum of Bl oomos
critical thinking while categories 4, 3, and 2 include loweater surface thinking activities

such as recalling simple facts.
Description of the Instructional Practice Inventory Level | Basic Workshop
The goal is for participants in the 1|PI Leve

student engagement using a-sbat egory observation systemo:
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the frequency with which students are engaged in higidar/deeper thinking during

learning time; (b) another category assesses the degree of student attentiveness during
teacheitled instruction; (c) two categories assess the degree to which students are engaged
during seatwork, practice, skill developmentather forms of surface learning; (d) and, one
category documents the degree to which students are disengaged during learning time
(Valentine, 2012c). All data collectors and facilitators of the faculty collaborative study of the

data are required to hageccessfully completed an IPI Level 1 Workshop. The workshop is

eight hours and designed to prepare teatdeaters to collect IPl data within their own
school s with @val i-rtertrejiabilityras Well astdevelop tstyategiea ford | n |

ledi ng the faculty in the coll aborative study

Description of the Instructional Practice Inventoryi Technology

Early discussions in 2012011 among Valentine, technology specialists, teachers, and school
leaders, alreadysing the IPI data collection process, led to the piloting and field testing in
201112 of the IPJT data collection process. ThedPl i s @amdédaaddponent de
for schools that have experience with the IPI process and are currently 1:1 (onéotgchno
device per student) or planning to soon become 1:1 orthdhschools. The IPT process

builds upon the work of the basic IPI process and provides additional data that allow the
faculty to understand student cognitive engagement when technologiyngsused to support

the learning experience as compared to classes when technology is not associated with the
learning experience. Additional components are documented as well: (a) how technology is
being used to support learning; (b) the type of tedwplused to support the learning
experience; (c) the designer of the technology; (d) the primary user of the technology, the
teacher or student. Data can be disaggregated by faculty multiple ways to match their goals

for student cognitive engagement (Vdlea, 2015a; Valentine, 2015b).

Instructional Practices Inventory Technology Process

The IPFT process has been designed to be led by teachers and carried ouwsdédol
collect data about student cognitive engagement, how students are thinkingusihg
technology. Shortly after the collection of data the teatdeders facilitate faculty
collaborative sessions in an effort to disaggregate the data and participate in collaborative

conversations. In comparison to the IPI process the IP| datatcaliigrotocols for collecting
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basic IPI data are followed when the -[Rdchnology Component is added. The
observation/data collection process, however, is more complex. In thepi®cess, the data

collector documents the total number of students aedntimbers using and not using
technology and makes two | Pl engagement cod:¢
tech studentso6. The data collector also doc.!
(see Appendix B). Once again it is importémtnote neither the IPI or IPI process should

not be used for evaluative purposes or by district administrators. In addition, during the data
collection process individual teachers are not noted but rather the observation number, class
period, subjectand whether the class is part of the core courses crarencourses. All

persons being observed remain anonymous (Valentine, 2015a).

Instructional Practices Inventory Technology Categories

There are six IRT categories. Each category describes the level of student cognitive
engagement and are referred to as (1) Student Disengagement; (2) Student Work with
Teacher Not Engaged; (3) Student Work with Teacher Engaged; (4) Té¢adhestructio;

(5) Student Verbal Learning Conversations; (6) Student Active Engaged Learning. The IPI

and the IPAT both utilize each of the six categories. It is important to note that the categories
are not considered a hieratredor ibad gtad hent fAes
(Valentine, 2017). Categories 6 and 5 include learning activities that fall within the -higher
order , deeper thinking spectrum of Bl oombs T
as analysis and creating while Categories 4@, 2 include loweorder, surface thinking

activities such as recalling simple facts and googling for answers.

Tech-Use Categories and Definitions

Following is a brief explanation of the Tetlse Categories and definitions (see Appendix
C). The categaes provide faculty with details about how students are cognitively engaged
for each form of tech use.
1. Word Processing. The students are using technology to produce written documents.
This category includes note taking, composing papers, editingafitmgy and printing

the written material.
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2. Math Computations. The students are using technology to perform mathematical
computations. This category includes calculating, charting, and plotting withhiedehd
calculators, spreadsheets, and statistamah@ilae.

3. Media Development. The students are using technology to collect, manipulate,
and/or create media. This category includes the use of technology to collect, edit,
and/or design photo, video, and/or audio data and presentations, as well as
progranmming, writing code, and web development.

4. Information Search. The students are using technology to search and/or gather
information for their learning task. This category includes the use of the Web and/or
other media to access facts, information, andisights available through the use of
technology.

5. Collaboration among Individuals. The students are using technology to interact with
and/or collaborate with others to accomplish their learning task. This category includes
the use technology for all fims of synchronous (same time, usually verbal),
communication and many forms of negmnchronous (intermittent or streamed, usually
text chat) communication.

6. ExperienceBased Immersion Learning. The students are using technology to engage
in a techdriven, immersion learning experience. This category includes the use of
technology to engage students in gamsed software, intense interactive simulations,
and virtual reality associated with classroom learning goals.

7. Interactive/Presentation TechnojogThe students and/or teacher are using an
interactive or presentation tech tool to support the learning task. This category includes
us of software that supports the transfer of information among students and between
students and teachers.

8. Other. Ocasionally the data collector may determine that none of the seven options
adequately describe how students are wusin
mar ked i f t hat I's the <case. However, s el

unusual.

The first set of codes was collected within the targeted high school as a pilot of the
measurement tool in the fall of 2017, shortly after the purchase of Chromebooks. The
researcher noticed after 217 observations of 27 high school classrooms, 95 obsereaons
coded as students using technology and 59 observations were coded as teachers using

technology. When observed using technology, students were engaged holdereisurface
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thinking activities 58.9% of the time. Coding took place four times duha@01718 school

year, collecting 217 codes. Overtime, the researcher noticed technology use by the teacher
decreased slightly, increasing student use of technology, but disengagement increased
dramatically as did the integration of activities that falihvm Categories 4, 3, and 2 on the

IPI-T. This is not surprising as the researcher did not implement th€ fPbcess with

fidelity. Val enti ne (2012hb) stated, AThe g
strategies, the greater the likelihood tlsba®l will see positive academic results from their
use of the T PIO (p. 1) . Mi -&8spilonofthefIFTomas theh e  p r ¢

implementation of faculty collaboration sessions. The sessions provide faculty with time to
study the data tdr each data collection, engage faculty in reflecting about the data, create
collaborative learning experiences to build new knowledge, and allows faculty voice in

establishing annual cognitive engagement goals.

Description of the Instructional Practices Inventory - Technology Workshop

The IPI Level | Basic Workshop and the {PIComponent Workshop are both fdiy

wor kshops. I n the 1| PI Level I Wor kshop part
engagement using a spategory observation sgsimo (Valentine,,T 2012a
Component Workshop does not teach participants how to code the six IPI categories due to
time constraints and the necessary time needed to teach the IPI process as well &b the IPI
process. Therefore, all participantdhe IPFT Component Workshop must have successfully
completed the IPI Level | Workshop with an accuracy score of .80 or higher (Valentine,
2015a). During the IPT Component Workshop, technology is used to view practice
examples and to understand the datding, data entry, and data reporting spreadsheets that
accompany the IPT process. Coding skills are developed via practice examples and guided
practice in classrooms in which technology is being used to support learning. Data collection
reliabilty ist he data coll ectords accuracy across
when a data collector sees student engagement of a particular type (both in the IP{Tand IPI
coding process) at two different times (8:00 a.m. and again at 2:00 p.m.) theeobser

making the same (correct) code for the two scenarios. During the IPI Level | Workshop and

the IPFT Component Workshop participants complete 40 to 50 practices codes. Each coding
scenarios can be very different in nature to highly similar. Scenanoetded cover different

classroom learning contexts as well as a variety of grade levels in an effort to establish
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coderd6s consistent «c¢ompetT¥amwoeesy fdr devedopirsg thRe q u i
data <coll ector 6s v a-taterdreliabyity duning Is ithe lwentral focus, and
during both IPI Level | Basic Workshop and the-TPComponent Workshop. Participants

are given multiple scenarios to code independently and then share out with the entire
workshop participants in to allow dagarticipant to recognize their growth in coding
throughout the day but also to realize they are growing together and buildingabeter

reliability as they work together. This transformation is crucial in the IPl and IBarning

process because datallectors must have confidence that their colleagues who are collecting

dat a ar e coding j ust as accurately as t he

Requirementso n.d.).

Description of Faculty Collaborative Study Sessions

According to Valenting 2 017 ) , A Widatanare Icdfdcted fd? the purposes of school
improvement, all teachers should have the opportunity to study the data and reflect upon their
perceptions of effective | earning/instruct:i
practices and the value of the six categories. Once a baseline is established, discussions about
how to change the engagement profiles over time should occur to ensure instructional design
and teaching practices evolve. Profiles of many schools have b#ected by Valentine.
His findings indicate that conversations about the IPIMNElata should take place in a setting
of Atrust and i nquiry, where teachers can
(Valentine, 2017). Valentine, (2017) suggested nvBtudying the data faculty should be
reminded the data represent a Osnapshot i n
secondly the six categories are o6discreetd r
value of different times tloughout the lesson, next the six categories are not a hierarchy, and
finally the six categories are distinct ways to categotudent cognitive engagement.
Strategies prescribed by Dr. Jerry Valentine (2012b) include:

1. Create a school IFl team
. Educate the faculty about the process
. Support the IRT team and the process
. Collect data multiple times per school year
. Inform the faculty of upcoming data collections

. Collect systematic, proportionate samples

~N O 0o~ WODN

. Meet as a faculty to studlye data after each data collection
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8. Engage the faculty in reflecting about the data collection day

9. Engage the faculty in comparisons of the data

10. Create collaborative learning experiences to build new knowledge

11. Disaggregate data per facukeguests

12. Establish annual cognitive engagement goals which support Huiglesr deeper
thinking skills

13. Arrange the setting for collaborative faculty learning

14. Understand faculty perspectives and progress accordingly

The first data collectiorprofile should serve as baseline data and future data collections
provide longitudinal perspectives of engaged learning for the school. Valentine (2017)
recommends each school collect data four times each school year to achieve optimum impact.
Teacher leders collecting the data should engage faculty in studying the data to identify
patterns, trends, and changes in each data profile as well as establish and deliver purposeful
professional devel opment and cont iTomakailas conyv
difference in student cognitive engagement, the faculty IRTIBdllaborative conversations

must progress from merely studying profile percentages to learning discussions that deepen
knowledge, build a commitment to refinement of instructiopahctices, particularly
increasing higheor der / deeper thinking time and reduci
(p. 3). Valentine (2012c) has collected tens of thousands of codes, educating more than
23,000 educators in the Hldata collection process Val entine (2012c) exf
from our quantitative studies of the relationships betweesT IBbgnitive engagement data

and achievement parallel findings from other studies of the past two to three decades, i.e.
increasing engagement and higbeder deeper thinking during learning time and conversely
reducing disengagement during | earning ti me
(p. 1). The IPT was created through the collaborative discussions among Dr. Jerry
Valentine, technologypecialists, teachers, and school leaders in an effort to address the
growing use of technology in the classroom. TheTRVas built upon the work of the basic

IPI process to provide faculty with additional data to understand student cognitive
engagementvhen technology is being used in the classroom. It is a walkthrough observation
process designed to collect data concerning how often and in what ways teachers are
integrating technology as well as how often students are cognitively engaged indnagrer

deeper (HO/D) thinking as well as lowerder, surface (LO/S) thinking. The implementation
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of the IP}T process includes engaging faculty in collaborative sessions within one week after
each data collection. Faculty collaborative sessions allow alltjaimuteflect about the data

and establish cognitive engagement goals. Implementing the entWE W#th fidelity
increases the likelihood that the targeted schools will see a positive influence on student

achievement as they move toward a 1:1 environment

Summary

Chapter 2 is an exhaustive review of the | i1
and Alpha. Also, a historical and thorough description of the IPI and Ipfocess and

categories is provided. Next is a look at the transformatibn Bl oomés Tax onomy
know now as Bloomdés Digital Taxonomy, as WEe
technology among students and teachers. Finally, an explanation of how the IPI-and IPI
process, including the implementation of the FacGitylaborative Sessions, have been used

to breakdown the barrier to technology use and increase student cognitive engagement and
higherorder thinking.

Research Questions

The guiding questions for this research study are as follows. Research Questiare 1
guantitative. Research Question6 &re gqualitative. Research Question 7 is mixed method.
1. To what extent does participation in faculty collaborative study sassiffect
facultyds technology use as measured by c
Technology (IPIT)?
Ho: Participating in faculty <collaborat:i\
technology use as measured by codes on the InstructRmaatices Inventory
Technology (IPIT)
Ha: Participating i n facul ty coll aborat.
technology use as measured by codes on the Instructional Practices Invientory
Technology (IPAT)
2. To what extent does participatian faculty collaborative study sessions affect
student 6s technol ogy use as measured by c
Technology (IPAT)?
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Ho: Participating in faculty <coll aborati
technology useas measured by codes on the Instructional Practices Inventory
Technology (IP4T)

Ha : Participating i n facul ty coll aborat:i
technology use as measured by codes on the Instructional Practices Invientory
Technology (IF-T)

3. What categories of technology use, as defined by th€, |Ble most frequently used

in 9-12 classrooms within the targeted district?

4. What categories of technology use, as defined by th&,IRte most frequently

coded when student cognitivegagement codes 5 and 6 are recorded?

5. How do faculty view their participation in faculty collaborative study sessions?

Speci fically, di d participating affect t
classroom?

6. How do faculty view their participatn in faculty collaborative study sessions?
Specifically, did participating affect st
7. How does the gualitative followp data help us to better understand the quantitative

first-phase results?

Citation
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CHAPTER 3:

RESEARCH DESIGN, DATA COLLECTION,
AND ANALYSIS PROCEDURES

Overview

The purpose of this explanatesgquential mixed methods study was to assess the impact of
the IPIT process ortechnology use and student cognitive engagement. The goal was to
implement all strategies, including faculty collaborative study sessions four times per year to
support teacher implementation of new technology to increase fogter, deeper thinking

by gudents and increase student use of technology. The impact was measured by comparing
IPI-T data codes of those faculty that participate in the faculty collaborative study sessions
with baseline data prior to the implementation of the faculty collaborativdy sessions as

well as participant responses from a viesed questionnaire created by the researther.

design employed was an explanategguential mixed methods approach. The explanatory
sequential approach allowed the researcher to look at kejtgen more detail, assuming
either surprising or unexpected results may occur in the quantitative phase of the study. The
additional collection of qualitative data helped to further understand the results (Creswell,
2015). Qualitative data collectionlimved the quantitative phase with priority or emphasis
placed on the quantitative resuliBhe quantitative portion of this study used the-TPI
instrument, a preletermined and numerically coded instrument, to collect data concerning
the frequency andcale of student cognitive engagement as technology is integrated into the
classroom (Larinee, 2003; Valentine 2015c). Observational data collected using-ihe IPI
was recorded numerically for analysis and interpretation through descriptive and inferential
statistics (Valentine 2015cPata collected from the qualitative strand was analyzed for
themes and then because the data was collected in sequence, findings were associated with

the quantitative results of the HPIto determine how and why the data eerged.
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A web-based questionnaire, created by the researcher, was used to collect qualitative data.
The questionnaire consisted of both cleseded and opeended questions. According to

Creswell (2015), there is an advantage to creating a questioniidireoth closed and open

ended questions. The closech d e d guestions ar e predeter mi
i nformati on t o support theories and concey
219). Those patrticipating in the qualitative phase and respgntbnthe questionnaire

included eight faculty members, four representing core courses, and four representing non
core courses. Prior to sharing the questionnaire with participants two committees participated

in the creation and validation of the questioAsformative committee made up of three
members from the IPT data collection team assisted in the formation and revision of the
guestions. In addition, three experts from the field served as the summative committed to
validate the survey. The experts luted the creators of the Hlinstrument, as well as a
Research Associate from Rockman et al. Finally, prior to surveying participants, two
classroom teachers and one instructional coach trained in the collectiorTotl#®d piloted

the survey.

Participants

The research participants are employed within a school district located in southern, rural
lowa. The district includes five buildings: (a) preschool; (b) kindergarten and first grade; (c)
second through fifth grade; (d) the middle school whichskeistudents in grades six through
eight; (e) the high school, grades nine through twelve. This research study involved only the

high school, grades 82 because technology is nearly one device per two students.

Quantitative

A nonprobability sampling agoach was utilizedPopular approaches in nonprobability
sampling are convenience and snowballing sampling approaches (Creswell, 2015). A
convenience sampling strategy was employed for the quantitative strand of the study because
participants must be willg and available to participate (Creswell, 2015; Edmonds &
Kennedy, 2017). Participants included 27 faculty members, 11 males and 16 females. Each
participated in faculty collaborative study sessions within one week from the collection of

data using theRI-T Recorder App. A Google Form was distributed to collect demographic
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information such as age, ethnicity, educational level, and number of years of teaching
experience. By submitting the online survey, participants consented to volunteer to

participate m the study.

Qualitative

The sampling strategy for the qualitative strand was a purposeful sample, utilizing a
confirming and disconfirming sampling procedure during the study to follow up on and
explore specific findings (Creswell, 2015). A single parfom each content area, listed on

the IPI/IP}T Data Recording Form, was identified and invited to volunteer to participate in

an operended, weklbased questionnaire. Content areas included core classes: math, science,
social studies, and English anddaiage arts, as well as roare classes: fine and performing

arts, physical education and health, vocational technology, and special education. There was a
possibility of eight participants, four representing core courses, and four representing non
core cairses. According to Creswell, (2015) purposeful sampling allows the researcher to
sel ect i ndividuals or sites that are Ainfor
about the central phenomenon (p. 205). In addition, purposeful sampling givesrfreethe
researcher to choose individuals that may otherwise be silenced but rather give them a voice
(Creswell, 2015).

Instruments

Instructional Practice Inventoryi Technology

The Instructional Practice InventoryTechnology (IPAT) is awalkthrough observation tool
designed to collect data concerning how often and in what ways teachers are integrating
technology as well as how often students are cognitively engaged in higher order, deeper
thinking and can be used to help faculty aligrtedogy standards both at grade level and
content areas.

Instructional Practices Inventory Technology Process

Led by teacheleaders, the IRT process is implemented schaulde, collecting data about

student cognitive engagement to show how studemtghanking when using technology.

38

~—
—



Measuring Studat Cognitive Engagement When Using Technology

Within a week after the collection of data, the teadbaders facilitate faculty collaborative

sessions in an effort to disaggregate the data and participate in collaborative conversations. In
comparison to the IPI press, the IPI data collection protocols for collecting basic IPI data

will follow when the IP+Technology Component is added. The observation/data collection
process, however, is more complex. In theTRdrocess, the data collector documents the

total nunber of students and the numbers using and not using technology and makes two IPI
engagement codes, one for al | students and

collector documents how technology is being used for learning (Valentine, 2015a).

Instructional Practices InventoryTechnology Categories

There are six IRT categories. Each of the categories are represented numerically (see
Appendix A). The six categories describe the level of student cognitive engagement and are
referred to as (a)t8dent Disengagement; (b) Student Work with Teacher Not Engaged; (c)
Student Work with Teacher Engaged; (d) Teadbdr Instruction; (e) Student Verbal

Learning Conversations; (f) Student Active Engaged Learning. The IPIl and tfebifth

utilize each othese categories. It is important to note that the categories are not considered a
hierarchy but rather fAsix distinct ways to c

Categories 6 and 5 include learning activities that fall within the higider, deeper
thinking spectrum of Bl oomébs Taxonomy and B
and creating while Categories 4, 3, and 2 include laweder, surface thinking activities such

as recalling simple facts and googling for answers. Categorycédisd when students are

engaged in higheorder thinking and developing deeper understanding through analysis,
problem solving, critical thinking and creativity. Likewise, Category 5 only differs from
Category 6 becaugke higherorder, deeper thinkingidriven by peer verbal interaction.

Teacheiled instruction is coded as a Category 4. Category 3 students are engaged in
independent or group work designed to build basic understanding, new knowledge, and/or
pertinent skills. This category is the sanseGategory 3 except the teacher is not attentive to,

engaged with, or supportive of the students. Category 1 is associated with students not

engaged in learning directly related to the curriculum.
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Tech-Use Categories

According to Valentine (2015d)ategories provide faculty with details about how students
are cognitively engaged for each form of tech use. Following is a list of theUssch
Categories (see Appendix C) (1) Word Processing; (2) Math Computations; (3) Media
Development; (4) InformatioBearch; (5) Collaboration Among Individuals; (6) Experience
Based Immersion Learning; (7) Interactive Presentation Technology; and (8) Other
(Valentine, 2015d).

Procedures

Research Design

The design employed was aexplanatorysequential mixed methodapproach. The
explanatorysequential approach allowed the researcher to look at key results in more detalil
and assuming either surprising or unexpected results may occur in the quantitative phase of
the study, additional collection of qualitative helped further understand the results
(Creswell, 2015). Qualitative data collection followed the quantitative phase with priority or
emphasis placed on the quantitative results. The quantitative portion of this study used data
from the IP}T instrument, a preletermined and numerically coded instrument, to collect
data concerning the frequency and scale of student cognitive engagement when technology
was integrated into the classroom (Larinee, 2003; Valentine 2015c). Observational data
collected using the IPT was recorded numerically for analysis and interpretation through
descriptive and inferential statistics (Valentine 2015c). Data collected from the qualitative
strand was analyzed for themes and then because the data was collected in sequence, findings
wereassociated with the quantitative results of theTIRb determine how and why the data

converged.

Quantitative Data Collection

Participation in this study was not a requirement. However, if a faculty member chose to
participate, after receiving an overview of this research study, they were asked to sign a
research consent form. Each participant was given a signed copy of thisofiep. In

addition to the general consent form, consent was sought at the district level, requiring
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approval from the dRl-B datai colleciios prescesp eequiradd3e n d e n t

minutes in the classroom for the IPI data collection procesthasd additional steps:

Before entering the learning setting the researcher:

1. Recorded thPage Numbeat the top right portion of the Data Recording Form.

2. Recorded th®bservation Numbesn the upcoming observation.

Upon entry into the learning séihg the researcher:

3. Made a whokelass mental snapshot of student engagement, same as when collecting
basic IPI data.

During the time in the learning setting the researcher:

4. Took an entry snapshot, worked the learning setting, moved amosiydeats and
talked with the students and teacher, if necessary, to obtain the specific details of the
big picture snapshot taken upon entry. Next, a determination was matie &?I
Category that most appropriately defined student cognitive engagemerihafo
learning setting. The IPI data collection protocols explained in the basic IPI Workshop
govern both the IPI and IFI category codes. The researcher left the learning setting
before recording the student engagement codes for both the IPI amdstident
engagement category codes.

5. Counted and recorded the total number of students in the learning setting during or
immediately after leaving the learning setting.

6. Counted and recorded the number of students (if any) who were disengaged in the
learning task(s) during or immediately after leaving the learning setting.

7. Counted and recorded the number of students (if any) who were using technology
(and those who are supposed to be using technology) as part of their learning
experience. Verified #htotal number of tech users asupposedo-be users during or
immediately after leaving the learning setting.

8. Counted and recorded the number of students who were supposed to be using
technology but were disengaged from the learning task(s) durimgnoediately after
leaving the learning setting.

Determined the IPIT tech use category:

9. During the time spent in the learning setting (classroom) it was necessary to

determine student head counts and IPIMIPCodes. In addition, the researcher
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deternined how technology was being used by the students or by the teacher if only the

tech user was the teacher.

10. The IPIT TechUse Categories provided the faculty with details about how
students were cognitively engaged for each form of Tech Use. Theréfer data

collector identified the Techise Category that represented how the greatest number
(most) of the fAtechnology engagedo stude
teacher was using technology if the teacher was the only user of the techmaagy a

students were actively engaged in the use of technology). The Tech Use Category
number is recorded on the Data Recording Form. When students were using technology

in multiple ways, the data collector counted the varied uses and then selected the Tech
Use Category most frequently used. Data collectors were encouraged to record
information and make margin notes if needed. If no students were using, or supposed to

be wusing technology, A0O0 was recorded ir
Recording Fam.

After leaving the learning setting the researcher:

11. Determined the primary user of the technology. Student use carries precedent in the
coding process over teacher use for identifying the -Tés# Category (i.e. if students

and the teacher were ngitechnology, student use, not teacher use, was recorded). For
student use, the technology must be fostering active/direct student engagement, not
passive engagement. For example, if the teacher was writing information from the
students on a SMART Boarthe teacher was the primary user of the technology, not

the students. If the students were using their technology to engage with the learning
task, then the students were the primary user of technology. If the teacher was the tech
user (and no students awmsing tech) an IPT Category code was not given. Only

student use generated a cognitive TRIngagement code.

12. Determined the producer/ developer of
used was developed commercially specifically for edacati; A20 I f t he
developed the technology or modified existing technology to personalize the learning
experience for the students; A30 i f a stu
support |l earni ng; or , A4 0 mniercidliyhand rote ¢ h n o |
specifically for education. If the teacher influenced the learning experience (left a
thumbprint) then the teacher was given credit as a producer/developer. Thus, teachers
can understand student cognitive engagement when they havedtgezsonalized the

technology for their students.
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Finally, the researcher will double checked each row to be sure to have either marked a code

for all cells or placed a Alineo through ite

Qualitative Data Collection

Upon institutional review board approval, eight participaftsr representing core courses,

and four representing natore coursesvere informed about the study fameface. They
learned about the purpose of the study as well as what to expect if they chose to participate.
Once participants agreed they were asked to complete an informed consent form prior to
participating. After theconsent forms were complete, the eight participeggponded t@n
openended, wekbased questionnaire created using Google Forms. The questionnaire was
distributed during the final faculty collaborative session to only those that agreed to

participate.

Quantitative Data Analysis

An explanatorysequential mixednethod design was employed. The quantitative method was

a quasiexperimental withirsubjects approach utilizing a pretest and posttest design.
Inferential statistics were used to analyze thainal data collected from the HH1to test the

null hypothesis using the parametric statistic of analysis of variance (ANOVA). According to
Creswell, (2015) descriptive statistics describe general tendencies in the data such as mean,
median, and mode armle used to summarize, organize and simplify the nominal bhata.
addition to inferential statistics, descriptive statistics will be used to organize the nominal
data in a frequency distribution table to answer descriptive research questions three.and four
The ANOVA is the inferential statistics technique chosen for this quantitative study because
the test analyzes main effects of the independent variable on the outcome or dependent
variable as well as interactive effects. (Creswell, 2015; Reeves, Tiet)ANOVA is a
parametric test and will be used to analyze main effects of participation in faculty
collaborative sessions and the effect onTRtudent cognitive engagement codes. Table 1
shows each research question and the corresponding statistibadisthat will be used for

the study. Research questions 3 and 4 will employ descriptive statistics to report the
frequency for each IPT category of technology use and student cognitive engagement

codes. Research questions 1 and 2 will utilize the XNOContingency tables were created
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to organize the categorical variables and make it easier to understand the null hypothesis
(Reeves, n.d.). The contingency tables for research questiarad be found in Tables 2, 3,
4, and 5.

Table 1. Research Quists and Corresponding Statistical Analysis Methods

Research Statistical
Questions Analysis
1. To what extent does participation in faculty collaborative

study sessions affect faculty{ANOVA*
on the Instructional PracticésventoryTechnology (IPIT)?

2. To what extent does participation in faculty collaborative
study sessions affect student ¢ ANOVA*

on the Instructional Practices Inventorgchnology (IP4T)?

3. What categories of technology use, as defined by th&,IPI Descriptive
are most frequently used in12 classrooms within the targeted statistics

district?

4. What categories of technology us, as defined by th& |PI  Descriptive
are morefrequently coded when student cognitive engagemer statistics

codes 5 and 6 are recorded?

*Note Inferential statistics.

Research question one is addressed when participants are tskeflat extent does
participation in facultyc ol | aborative study sessions af f
measured by codes on the Instructional Practices Invefitechnology (IPAT)? The

ANOVA analysis was wutilized to calculate the
technology IPAT engagement categories and participating in the faculty collaborative study
sessions. In other words, do the-TPtodes of teacher use of technology-TPéngagement

categories reveal statistical significance as a result of participating in the fauldbocative

study sessions? The null hypothesis for this research question statheréhaét ho difference

in facultyds technol ogy d®fdhose that paeticipatedrirette by ¢

faculty collaborative sessions (see Table 2).
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Tale 2. Contingency Table for Research Question 1 & 2

Faculty IPI-T Engagement Codes

Collaborative
1 2 3 4 5 6

Session

Baseline

One

Two

Three

Four

Note Frequency distributiondfac ul t y 6 s u s eT endagementccategarieso gy | P

Research question two asks,what extent does participation in faculty collaborative study
sessions affect studentsd technology use as
InventoryTechnology (IP4T)? The ANOVA analysis was utilized to calculate the strength or
effect size bet ween fTaeogadementcategarissanddrticipagng h n o |
in the faculty collaborative study sessions. In other words, do thE é®tes ofstudent use

of technology IPAT engagement categories reveal statistical significance as a result of faculty
participating in the faculty collaborative study sessions? The null hypothesis for this research
guestion states thatagicipating in faculty collborative study sessions has no effect on
student s technology use as measured iby <cod
Technology (IP4T) (see Table 2).

Research question three askbat categories of technology use, as defined by the& |&le

most frequently used in-B2 classrooms within the targeted distric(8ee Table 3).
Descriptive statistics will be used to organize the nominal data in a frequency distribution
table to answer descriptive research question three. Research question fouwhagks,
category of technology use, as defined by theTlRire most frequently ced when student
engagement codes 5 and 6 are recordes® Table 3)Descriptive statistics will be used to
organize the nominal data in a frequency distribution table to answer descriptive research

question four.
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Table 3 Contingency Table for Researclu€ytion 3 & 4

Category of Technology Use IPI-T Engagement Categories

1 2 3 4 5 6

Word Processing

Math Computations

Media Development

Information Search

Collaboration Among Individuals
ExperienceBased Technology
Interactive/Presentation Technoloc

Other

Note IPI-T engagement categories associated with categories of tech use.

Qualitative Data Analysis

Table 4 shows each qualitative research question, possible responses, and the type of
guestion: close@énded or opeended. Using Google Forms, a wieiised questionnaire was

created. According to Creswell (2015), there is an advantage to creating argusstiovith

both closed and opesnded questions. The closedded questions are predetermined and

can fAnet usef ul i nformation to support t heo
2015, p. 219). Suluestions a, c, and e were followed by an epethed question to explore

reasons behind the participantds responses (

This study is based on an explanatseguential approach. Using the participselection
design, quantitative data was collected, analyzed, and the results weresiaterplext the
participants were selected for the qualitative phase using a means of purposeful sampling.
Following selection of participants, qualitative data was collected, analyzed, and the results
were interpreted (Edmonds & Kennedy, 2017). Lookingdeerlapping themes within the

openended questions, the researcher counted and recorded themes or the number of times
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that the participants mention particular themes. Thisdesdigned protocol assisted in the
organization of information reported by eggfirticipant to each question (Creswell, 2015).
Finally, both quantitative and qualitative data were interpretetermine how and why the

data converge(Edmonds & Kennedy, 2017)

Table 4.Qualitative Questions on WBhsed Questionnaire

QualitativeQuestions Type

1. Did you participate in all faculty collaborative study sessic Closedended

2. AParticipating in faculty Closedended
affected my use of technol og)

Do you strongly agree?

Do you agree?

Are you undecided?

Do you disagree?

Do you strongly disagree?

3. Please explain your response in more detail. Openended

4. AParticipating in faculty Closedended
affected my studentsd use of

Do you strongly agree?

Do you agree?

Are you undecided?

Do you disagree?

Do you strongly disagree?

5. Please explain your sponse in more detail. Openended

Note Distributed faceo-face during final faculty collaborative session.

Data Integration

Data collected during the quantitative phase was the emphasis of this study. After identifying

themes, the qualitative strand was analyzed and then because the data was collected in
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sequence, findings were associated with the quantitative results offhedlletermine how

and why the data converged. In addition, the researcher used the qualitative data to explore
any key results found when collecting quantitative data that lead to the acceptance or
rejection of the null hypothesis. Trustworthiness @f gualitative data was achieved through
triangulation of the data. The nature of this explanatory sequential mixed method design
included the best of both quantitative and qualitative data to inform or cast light on the topic

of study and to valid claim&at arose from the study (Creswell, 2015; Olsen, 2004).

Limitations

When conducting this explanatory sequential mixed method design the quantitative phase of
the study was conducted first and followed up with the qualitative phase (Creswell, 2015;
Edmords & Kennedy, 2017). A difficulty using this design was that the researcher needed to
decide which aspect of the quantitative results to follpvon using qualitative data
(Creswell, 2015). In addition, participants were chosen during the second, yeaptzse.

The questions created for the second phase needed teobuifed quantitative phase in an
effort to further understand the results (Creswell, 2015). This design was labor intensive

because the researcher collected and analyzed two types ,ofjuititative and qualitative.

According to Edmonds and Kennedy, (2017) AaM
are often related to access to participants and an inability to randomly assign the participants

to conditionso ( the resBarcher chdseto emplbyiesiexpeanaental n
within-subjects approach utilizing a pretest and posttest design. The major difference between
experimental and quasix per i ment al I's the dAl evel of cont
(Edmonds & Kennegl 2017, p. 33). One group participated in this studlyconvenience

sampling strategy was employed for the quantitative strand of the study because participants
were willing and available to participate (Creswell, 2015; Edmonds & Kennedy, 2017). The
sampe of teachers chosen from the population of teachers in the district was relatively small.

The targeted district employs 100 teachers, 27 are employees within the high school chosen

for the study. The sampling strategy for the qualitative strand was asedup sample,

utilizing a confirming and disconfirming sampling procedure during the study to follow up on

and explore specific findings (Creswell, 2015). A subgroup of eight teachers from the sample

was asked to participate in the qualitative phaseiciamts from the small subgroup had the

potential to provide useful information for answering questions and hypotheses, however, it is
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difficult for the researcher to say with confidence that the individuals represented the entire
teacher population (Crell, 2015; Edmonds & Kennedy, 2017).

Additional disadvantages to this approach were threats to internal validity which include
maturation and history because the study took place over the course of several months
(Edmonds &Kennedy, 2017) . Edmonds and Kennedy (
natur al process of changi ng, growing, and | e
occurs during the time of the treatment and the posttest that could affect the outcome (e.g.
natur al | ife events such as a death iam the f
assumption is observations represented typical school days, and that teachers did not alter

instruction when the IPT data collection team was present.

While the possibility of observer bias exists, training was provided to all teacher leaders who
collected codes in an effort to standardize data collection. It is important to know that the
process for devel oping t he nmilantegatercrelibbilitg ct or 6 ¢
during was the central focus during both IPI Level | Basic Workshop and th& IPI
Component Workshop. Participants were given multiple scenarios to code independently and
then share out with the entire workshop participants deroto allow each participant to

recognize their growth in coding throughout the day but also to realize they were growing
together and building inteater reliability as they worked together. This transformation was

crucial in the IPI and IRPT learningprocess because data collectors must have confidence

that their colleagues who are collecting data are coding just as accurately as they were

throughout the school day (fAUsers Requiremen

Upon the conclusion of each Pl workshop participants we required to complete a
Reliability Assessment. The assessment results were sent directly to the participant and were
not shared with others. Reliability ratings were used to gauge how each individual was able to
participate inthe IRT pr o c e sRse q(ufi Useeresnt so0 n. d. ) :
1. A reliability score of .90 or higher was necessary for permission to use the IPI
Process for research purposes.
2. A reliability score of .80 or higher was necessary for permission to use the IPI
Process for internal use withinsahool or district to collect data for faculty study for

school improvement.
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3. A reliability score .7079 indicated the IPT Process may be used for personal or
informal use only not for research or to use in school improvement.

4. A reliability scoe below .70 indicated the 1 Process should not be used for data
collection.

The researcher earned a reliability score of .95 on the IPI assessment and .98 of the IPI
assessment. Each member on the data collecting team completed the IPl Level | Basi
Workshop and IRT Component Workshop and earned a reliability score higher than .90 on

both the IPI and IPT assessment (J. Valentine, personal communication, October 4, 2017).
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CHAPTER 4:

RESEARCH FINDINGS

In Chapter 3, the data collection and analysis procedures and research design were presented.

The quantitative phase of the study used theTlRata collection tool and the qualitative

phase utilized a questionnaire. Representing both core anecom®ncairses, eight

participants completed the wdlased questionnaire during the final faculty collaborative
sessionData collected during the quantitative phase was the emphasis of this study and were

used to answer Research Questiofs Research Questionsébwere answered during the

gualitative phase of the study. After identifying themes, the findings were analyzed and

associated with the quantitative results of theTIRb determine how and why the data
converged to answer Research QuestioNsb, thequalitative datavereused to explore key

results found when collecting quantitative data. Following are the research questions:

1. To what extent does participation in faculty collaborative study sessions affect

facultyds technol odgsyn theslrestruetisnal Praciceulnventbry b y

Technology (IPIT)?

2. To what extent does participation in faculty collaborative study sessions affect

studentés technology use as measured
Technology (IPIT)?

3. What categories of technology use, as defined by th€, |&le most frequently used
in 9-12 classrooms within the targeted district?

4. What categories of technology use, as defined by th&,IRte most frequently

coded when student cognitive engagaincodes 5 and 6 are recorded?

5. How do faculty view their participation in faculty collaborative study sessions?

Specifically, di d participating affect

classroom?
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6. How do facultyview their participation in faculty collaborative study sessions?
Specifically, did participating affect st
7. How does the qualitative followp data help us to better understand the quantitative
first-phaseresults?
Participants were faculty members employed within a school district located in southern,
rural lowa. Although the district included five buildings: (a) preschool; (b) kindergarten and
first grade; (c) second through fifth grade; (d) the middlestwhich houses students in
grades six through eight; (e) the high school, grades nine through twelve, this research study
involved only the high school, gradesl®, because technology was nearly one device per
two students. Due to the nature of thixxed method study, two different sampling strategies
were used for the quantitative and the qualitative strands. Participants for the quantitative
phase included the entire faculty, equaling 27 participants. Of the 27 participants, 16 were
females and 11 we males. The qualitative phase included eight from the 27 participants,
representing four faculty members from core courses and four frorsarercourses. Each
subject area was represented to include: English/language arts, social studies, science, and
math as well as special education, fine arts, career/technical education, and physical
education. Additionally, the eight participants were made up of four females and four males.
Demographic information is shown in Table 5 and 6.

Table 5.Demographics ofFaculty Participants

Demographics* n Y
Gender

Female 16 59.

Male 11 40.

Core Courses

English/Language 4 14.
Arts 4 14.
Social Studies 3 11.
Math 3 11.
Science
Non-CoreCourses

Special Education 4 14.
Fine Arts 3 11.
Career/Technical Education 4 14.
Physical Education 2 7.

*Note. High school faculty only (n=27)
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Table 6 Demographics of Faculty Participants Taking the Questionnaire

Demographics* n %
Gender

Female 4 50

Male 4 50

Core Courses

English/Language 1 12.5
Arts 1 12.5
Social Studies 1 12.5
Math 1 125
Science
Non-Core Courses

Special Education 1 12.5
Fine Arts 1 12.5
Career/Technical Education 1 125
Physical Education 1 125

*Note. High school faculty only identifieilom original sample (n=8)

Research Question 1

Research question 1 askio what extent does participation in faculty collaborative study
sessions affect facultyds technology use as
InventoryTechnology IP1-T)? To answer this question 1 data were collected. The data

was analyzed using the software program the Statistical Package for Social Science (SPSS).
A Oneway ANOVA was performed to analyze any differences that might have existed

between the vaables. Results can be found in Figure 4 and Tables 7, 8, and 9.

ki

0
Baseline First Second Third Fourth

B No Tech Used
M Toacher (s the Tech Usar
W Student s the Tech User

Observations

Faculty Collaborative Sessions

Figure 4. Observations: Teacher is the Tech Ubeagher is the technology user whenTPI

observations were conducted.]

53

~
|



Measuring Student Cognitive Engagement When Using Technology

The null hypothesis stated h a t

technology use as measured by codes on the Instructional Practices Invehéatynology

facul ty

col

|l aborati ve

sessi

(IPI-T). A Oneway ANOVA revealed a significant difference among the baseline, first,

second, third, rd fourth faculty collaborative sessios(1, 1206) = 8.7p = .003. Baseline
codes for teacher uskl (= .45,SD = .498) were significantly higher than the First € .39,
SD=.489), and SecondA= .40,SD= .490) whereas Third = .51,SD= .501), and Fourth

(M = .52,SD = .500) were significantly higher than the Baseline and Second. There was no

significant difference in teacher technology use between the Baseline data and the data

collected prior to the Fourth faculty collaborative sessp = .09). Consequently, the null

hypothesis was rejected.

Table 7. Multiple Comparisons Hl Teacher Technology Use

95% Confidence Interval

Mean
Difference Lower Upper
JFCsS (1-) Std. Error Sig. Bound Bound
Baseline First .058 .047 .220 -.03 .15
Second .050 .048 297 -.04 15
Third -.068 .045 132 -.16 .02
Fourth -.077 .045 .088 =17 .01
First Baseline -.058 .047 .220 -.15 .03
Second -.007 .048 .875 -.10 .09
Third  -.126 .044 .005 -21 -.04
Fourth -.135 .044 .002 -.22 -.05
Second Baseline -.050 .048 297 -.15 .04
First .007 .048 .875 -.09 .10
Third -.118 .045 .009 -.21 -.03
Fourth -.127 .046 .005 -.22 -.04
Third Baseline .068 .045 132 -.02 .16
First 126 .044 .005 .04 21
Second .118 .045 .009 .03 21
Fourth -.009 .042 .827 -.09 .07
Fourth Baseline .077 .045 .088 -.01 A7
First 135 .044 .002 .05 22
Second .127 .046 .005 .04 22
Third .009 .042 .827 -.07 .09

*Note The mean differenas significant at the 0.05 level.
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Table 8. Teacher Technology Use

95% Confidence

Interval for Mean

FCS N Mean Std. Std. Lower Higher Minimum Maximum
Deviation Error Bound Bound
Baseline 215 45 498 034 .38 .51 0 1
First 229 .39 489 032 .33 45 0 1
Second 207 40 490 .034 .33 46 0 1
Third 280 51 .501 030 .46 .57 0 1
Fourth 277 52 .500 030 .46 .58 0 1
Total 1208 .46 499 014 .43 49 0 1

Note Teachers (n=27). FCS=Faculty Collaborative Sessions.

Table 9. ANOVA Effects of FCS* onTeacher Use of Technology

Sum of

Squares df Mean SquareF Sig.
Between Group:17.493 1 17.493 8.667 .003
Within Groups 2434.155 1206 2.018
Total 2451.648 1207

Note p< .05

Research Question 2

Research question 2 askio what extent does participation in faculty collaborative study
sessions affect studentsd technology use as
InventoryTechnology (IPIT)? To answer these questions-[PHata were collected. The data

was amlyzed using the software program the Statistical Package for Social Science (SPSS).

A Oneway ANOVA was performed to analyze any differences that may exist between the
variables Results can be found in Table 10, 11, 12, and@He8null hypothesis statetiat
faculty <coll aborative sessions have no effe
codes on the Instructional Practices Inventoryechnology (IPAT). A Oneway ANOVA

revealed a significant difference among the baseline, first, second, thitdparth faculty
collaborative sessions, (4, 1203) = 3.4p = .02. Baseline codes for student usk< 1.67,
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SD= 2.17) were significantly higher than the First € 1.40,SD = 2.05), and SecondW(=
1.51,SD= 2.21) whereas the ThiréA(= 1.81,SD= 2.14), and FourthM = 2.01,SD= 2.35)

were significantly higher than the Baseline and Second. There was no significant difference

in

fourth faculty collaborative ssion f = .08). Consequently, the null hypothesis was rejected.

student sb

technol ogy

use

bet ween

Table 10. Multiple Comparisons 1 Student Engagement Codes

95% Confidence Interval

Mean
Difference Lower Upper
(hFCS @) FCS (1-J) Std. Error Sig. Bound Bound
Baseline First .268 .208 199 -.14 .68
Second .158 214 461 -.26 .58
Third -.141 199 479 -.53 .25
Fourth  -.345 199 .084 -74 .05
First Baseline -.268 .208 199 -.68 14
Second -.110 .210 .600 -.52 .30
Third  -.409 195 .037 -.79 -.03
Fourth -.613 196 .002 -1.00 -.23
Second Baseline -.158 214 461 -.58 .26
First 110 210 .600 -.30 52
Third -.299 201 .138 -.69 10
Fourth  -.502 202 .013 -.90 -11
Third Baseline .141 199 479 -.25 .53
First 409 195 .037 .03 79
Second .299 .201 .138 -.10 .69
Fourth -.204 .186 273 -.57 .16
Fourth  Baseline .345 199 .084 -.05 74
First 613 196 .002 23 1.00
Second .502 202 .013 11 .90
Third 204 .186 273 -.16 57

*Note The mean difference is significant at the 0.05 level.
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Tablell. Student Cognitive Engagement Codes

IPI-T Engagement Codes for Students

L/O H/O

No Teacher L/O H/O Students

Tech Not Teacher Teacher Students Non-
FCS Used Disengagec Engaged Engaged Led Verbal Verbal Total
Baseline 120 4 22 26 8 9 26 215
First 140 6 25 21 5 10 22 229
Second 125 6 22 18 1 5 30 207
Third 143 6 25 45 19 12 30 280
Fourth 135 17 12 47 4 12 50 277
Total 663 39 106 157 37 48 158 1208

Note A code is only recorded when the student is the user of technology. Students are

observed multiple times during data collection. FCS=Faculty Collaborative Sessions.

Table 12. Studentsd Technol ogy

95% Confidence
Interval for Mean

N Mean Std. Std. Lower Higher Minimum Maximum
Deviation Error Bound Bound

Baseline 215 1.67 2.178 .149 1.38 1.96
First 229 1.40 2.059 .136 1.13 1.67
Second 207 1.51 2.207 .153 1.21 1.81
Third 280 1.81 2.139 .128 1.56 2.06
Fourth 277 2.01 2.353 141 1.74 2.29
Total 1208 1.70 2.202 .063 1.58 1.83

eoNeoleloelele]
OO

Table 13ANOVA Effects of FCS* on Student Cognitive Engagement When Using

Technology
Sum of Squares  df Mean Square F Sig.
Between 58.681 4 14.670 3.407 .016*
Groups
Within Groups 5791.223 1203 4.814
Total 5849.904 1207

*Note FCS=Faculty Collaborative Sessiopss .05.

Research Question 3

What categories of technology use, as defined by th&,|Rte most frequently used irl2
classrooms within the targeted districT® answer this question 1 data were collected
anddescriptive statistics were used to organize the nominal data in a frequency distribution

table as well as a bar chaResults are show in Figure 5 and Table 14.
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Figure 5.Frequencies of Categories of Technology @&segories of technology most

frequently used in the classrooms observed, grades 9

Table 14. Frequency of Categories of Technology Use Observed Using-the IPI

Categories of Tech Us Frequency* % Valid % Cumulative %
Word Processing 34 9.1 9.1 9.1
Math Computations 22 5.9 5.9 5.9
Media Development 21 5.6 5.6 5.6
Information Search 145 39.0 39.0 39.0
Collaboration Among 13 3.5 3.5 3.5
Individuals

ExperienceBased 64 17.2 17.2 17.2
Technology

Interactive/Presentatio 73 19.6 19.6 19.6
Technology

Total 372 100.0 100.0 100.0

*Note. Technology use by students
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Chapter 4: Research Findings

Data was collected using the {lPlobservational tool four times, including the collection of
baseline data. A total of 372 observations were made in which students were using
technology. Of the 372 observations, 145 times (39%) students were obsercbthgetar
information. According to Valentine (2015yhen students are involved in information
searches they are using technology to search and/or gather information for their learning task.
This category includes the use of the Web and/or other mediectss facts, information,
and/or insights available through the use of technology. Additionally, 73 (19.6%) of the
observations included observing students using an interactive or presentation tech tool to
support the learning task. This category includes of software that supports the transfer of
information among students and between students and teachers. Students participating in
experiencebased learning, or using technology to engage in a-deeén, immersion
learning experience were observed @4.2%) times. This category includes the use of
technology to engage students in gamased software, intense interactive simulations, and
virtual reality associated with classroom learning goals. Only 13 (3.5%) observations were
made when students ustathnology to collaborate among others or to interact with and/or
collaborate with others to accomplish their learning task. This category includes the use
technology for all forms of synchronous (same time, usually verbal), communication and

many forms ohearsynchronous (intermittent or streamed, usually text chat) communication.

Research Question 4

What categories of technology use, as defined by th&,|Bie most frequently coded when
student cognitive engagement codes 5 and 6 are recordedansver this question
descriptive statistics were used to organize the nominal data in a frequency distribution table.
Results are shown ihable 15.According to Valentine (2012) IPT category 1 is associated

with disengagement, categories 2, 3, and 4aaseciated with loweorder, surface thinking

and categories 5 and 6 are associated with higiter, deeper thinking. Results show that
114 observations out of 372 highander, deeper thinking was recorded. The team observed
and recorded codes at a hegHevel, a 5 or a 6, 18 out of 21 times when students were
observed developing media, 11 out of 13 times collaborating among others, and 48 out of 64
times when they participated in experiefi@esed technology. In contrast, 110 out of 372
observations wermade of students using technology to search for information at a low level
(2, 3, or 4).
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Table 15. Tech Use Categories: Frequency of Student Cognitive Engagement Codes

IPI-T Engagement Categories

Tech Use Dis- L/O L/O Teacher H/O H/O
Categories  engag Teacher Teacher Led Students Students
ed Not Engaged Verbal Not

Engaged Verbal Total

Word

Processing 4 14 12 0 1 3 34

Math

Computations 0 5 7 4 1 5 22

Media

Development 0 1 2 0 6 12 21

Information

Search 12 46 55 9 11 12 145

Collaboration

Among

Individuals 0 0 2 0 5 6 13

Experience

Based

Technology O 3 8 5 8 40 64

Interactive/

Presentation

Technology 2 24 18 4 3 22 73

18 93 104 22 35 100 372
Note H/O Students Verbal = 5. H/O Students Not Verbal = 6.

Research Question 5

How do faculty view their participation in faculty collaborative study sessions? Specifically,

did participating affect the tealoanswertlis use ¢
gualitative question, participants responded to both closed andeoded questions on a
web-based questionnaire created using Google Forms. The @osed question was

followed by an operended question. Question 1 was a cleseded questn and askedjid

you participate in all faculty collaborative study sessiofi&h of the eight participants
(100%) responded fAyes 0-end€ueestion andnasked partecipanta | s o

to rate the impact of faculty collaborative sessions on their own use of technology in their
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classroom. On a scale of stronglyagree st rongly di sagr ee, t wo peé
agreeo and si X participants chose fHagreeo.
responses (see Table 16) as a result of following up Question 2 with theraesh Question

3, please explain youresponse in more detail

Theme 1: Technology Integration

The Instructional Practice InventoryTechnology (IPAT) is a walkthrough observation tool
designed to collect data concerning how often and in what ways teachers are integrating
technology as well as how often students are cognitively engaged in higleer deeper
thinking and can be used to help faculty align technology standards both at grade level and
content aread-aculty discussed the new ways in which they integrated technology as a result
of participating in the Faculty Collaborative Study Sesssi
1. ADuring discussions there were some ne!
| have tried. o
2. "Working together is essential for implementing higheter thinking and
engagement in the classroom."
3. AAfter the | ni tmuehlmoré avare bfthgw | svassuslizing n , I
technology and | was much more aware of the cognitive level | was asking students to
wor k at. o
4 . AThese sessions have helped me | earn w
that | did not know before. o

Theme 2:Implementing New Technology

Faculty shared experience associated with implementing new technology as a result of
participating in Faculty Collaborative Study Sessions. These experiences included:
1 .| fedl like | became more aware of available technpl@gources that | could use in
my c¢cl assroomo.
2. Al am i mplementing more as time all ows.
3.

4 . AWhen talking with coworkers, | was ab

=]

Made you more aware of wusing technol o

Ilwasabé t o ask specific questions and receiyv
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Table 16 Qualitative Question 3 on WdBased Questionnaire

Q3. Please explain your response in more detail.

Theme
Technology Integration

Implementing New Technology

Description
Faculty shared experiences of integrat

new technology.

Faculty shared their experiences

implementing new technology such

Google Classroom and Desm
Calculators. In addition, faculty shared

new awareness of technologies available

Note Participants (n=8)

Research Question 6

How do faculty view their participation in faculty collaborative study sessions? Specifically,

did participating affect St udenTosadswar thise of t
gualitative question, participants responded to both closed andeoded questions on a
web-based questionnaire created using Google Forms. Each -elnded question was

followed by an operended question. Question 4 was a cleseded gestion and asked
participants to rate the i mpact of faculty <c
in their classroom. On a scale of strongly agree to strongly disagree, four participants chose
Astrongly agreeo amdgrfeewr. participants chose

Two key themes emerged from participant responses (see Table 17) as a result of following

up Question 4 with the opeanded Question please explain your response in more detalil

Theme 1: Awareness

The IPHT is designed to quantify how oftatudents are cognitively engaged in higher order,
deeper thinking. A total of twertseven faculty members participated in four Faculty

Collaborative Study Sessions. One theme that arose from the eight participants that

completed the questionnaire was ased awareness of the necessity to increase student

cognitive engagement and the need to integrate technology in a way that promoted higher

~—
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order, deeper thinking. Participants shared:
1. il was more aware of how | ana svhata s ki ng
processing skills they were using. o
2. "l strive to seHmonitor and reflect on my teaching to help my students reach the 5
and 6 higheorder thinking and engagement with the use of technology; therefore, |
incorporated using Padlet as a way fudents to reach the higher levels of
engagement. | truly do take the time to geffect on how | can enhance the learning
environment at a higher level."
3. AiBeing involved is a good thing, makes
areallonths ame page. 0

4 . AMade me aware of the student engagemer

Theme 2: More Time

The second theme that arose was the need for more time. More time to not only collect data
but to continue to participate in faculty collaborative study sessions. Faculty expressed the
need to continue the build longitudinal data in an effort track treandgatterns. In addition,
responses indicated the need for time to be allotted so that faculty can participate in
purposeful professional development opportunities that are designed to integration

educational technology in and in a higleeder manner.

Table 17 Qualitative Question 5 on Wdbased Questionnaire

Q5. Please explain your response in more detail.

Theme Description
Awareness of Tech Usage Faculty shared a deeper awareness of

importance of integrating technology as
result of the Faculty Collaborative Stut
Sessions.

More Time Faculty members admitted increasi
student cognitive engagement was going
take time as well as continug@articipation

in Faculty Collaborative Study Sessions.

Note Participants (n=8)
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Summary

The impact of implementing the Instructional Practices Inveniorjfechnology (IP4T)

process with fidelity was investigated in this mixed methods study. Data were collected
through the IRT data collection tool for the quantitative portion, and of the&icipants

who participated in the faculty collaborative study sessions, eight participants responded to a
web-based questionnaire for the qualitative portion. Analysis using aw@peANOVA
revealed that implementation of faculty collaborative sesswoitisin one week of data
collection had a significant i mpact on st ud:e
statistics were used to create frequency tables in an effort to organize the data which revealed
that students participate in informatioeasches more frequently than other categories of
technology and particular technology categories such as media development, collaboration
among individuals, and experienbased learning using technology support higireler,

deeper thinking. Responses rfrothe questionnaire were thematically analyzed and
interpreted in an effort to further explain the quantitative findings. Key themes emerged from
the thematic analysis: (a) technology integration, (b) implementing new technology, (c)

awareness of tech ussd (d) more time. Results are further discussed in Chapter 5.
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CHAPTER 5:

DISCUSSION OF RESEARCH FINDINGS
AND CONCLUSIONS

The IPIT data collection teancoded 217 observations from January 2018 through April
2018 after increasing technology devices nearly one per student at the high school. Analysis
of the data showed only 95 observations were coded in which students were the users of
technology.The resuis of faculty participating in faculty collaborative study sessions within
one week of data collection was the focus of this mixed methods study. Data were collected
through the IPIT data collection process for the quantitative portion, and a small group
completed a welbased questionnaire for the qualitative portidine purpose of this
explanatorysequential mixed method study was to assess the impact of tliepBtess on
technology use and student cognitive engagement. The impact was measured dyngomp
guantitative IPAT data codes of those faculty that participated in faculty collaborative study
sessions with baseline data prior to the implementation of the faculty collaborative study
sessions. Data collected using the-TPprocess were examineahalyzed, and presented in
Chapter 4. In Chapter 5, a summary of the findings, interpretations of the findings,
implications for practice and theory, limitations, recommendations for future research, and a

conclusion are provided.

Summary of Findings

An examination of the data revealed that participation in faculty collaborative study sessions

had a statistically significant impact on student technology use as well as student cognitive
engagement when using technology. While teacher technology usedse, the expected

i mpact of participating in faculty coll abor :

use would actually decrease. Descriptive statistics revealed more often students participate in
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Chapter5: Discussion of Research Findings and Conclusions

information searches and word processingmwitieey are the users of technology which are
associated with loweorder/surface thinking. Furthermore, results showed that 31% of the
codes collected, higherder/deeper thinking was observed when students were the user of
technology. Technology use cgteies observed at a higher level included media
development, collaboration among individuals, and experibased technology. For the
gualitative portion, data were thematically analyzed and interpreted lofikirayerlapping

themes within the opeendel questions, with the goal of providing a greater understanding

of the quantitative results and the impact the faculty collaborative study sessions had on
technology use and student cognitive engagement. Four key themes emerged: (a) technology
integration, (b) implementing new technology, (c) awareness of tech usage, and (d) more
time. Of the four themes that emerged from the questionnaire responses, the greatest overlap
was regarding awareness. In line with the first ceddernal barriers discussed withihe
literature review, all eight of the participants mentioned that more time is necessary.
Specifically, participants stated that they need more time to study and analyze Theali&l

as well as to participate in purposeful professional development.

Interpretation of Results

This section summarizes and interprets the results of the quantitative portion of the study
which utilized the IPIT data collection tool as well as the qualitative portion, a-baed

guestionnaire.

Research Question 1

Towh at extent does participation in faculty
technology use as measured by codes on the Instructional Practices InvEstbnology

(IPI-T)? This research question attempted to determine if participating in faculty
collaborative sessions had an impact on teacher technology use, specifically if teadfer use
technology would decreadeesearch shows whésachers do use technology for instroict

they may not be using it to its fullest potential to promote high levels of student cognitive
engagement (Cuban, Kirkpatrick, & Peck, 2001; Gurgenidze, 2018; Pambayun et al., 2019;
Prensky, 2015; Russel |, Bebel | , vil2012,whae,r , &
Pugh, Sheldon, & Byers, 2002). In line with recent studies (Cuban et al., 2001; Russell et al.,

2003) despite large expenditures of Chromebooks, baseline data collected at the targeted high
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school indicated teachers were the users of tdagporather than students. According to
baseline data collected using the-TPtlata collection tool, after 215 observations of 27 high
school classrooms, 63 observations were made in which no technology was observed, 59
observations were coded as teashesing technology, and 95 observations were made in
which students were the user of technology.

Missing from the process during the 261g pilot of the IPAIT was the implementation of
faculty coll aboration sessi oasarshe imglenlesatiani ne (
integrity to these strategies, the greater the likelihood the school will see positive academic
results from their use of the I PIO (p. 1) .
data after each data collection, engagedulty in a reflection of the data, created
collaborative learning experiences that built new knowledge, and allowed faculty voice in the
establishment of annual cognitive engagement goals. The results of the quantitative data
revealed, despite implementat of faculty collaborative study sessions, teacher technology

use increased (Figure 4). While an increase of technology use seems in line with the found
alternative hypothesis which statguirticipatingin faculty collaborative study sessions does

affed facultyds technology use as measured by
T Technology (IPT), results show teachers typically used technology in a lower
order/surface manner to assist in the delivery of instruction. Much of the timereaare

observed using their Interactive Whiteboards to project directions or notes as instruction was
delivered in a lecture format. According to Valentine (2012), examples of teacher
instruction includes classroom practices commonly associated ve#ther dominated
guestions and answers, teacher lecture or verbal explanations, teacher direction giving, and
teacher demonstrations. Discussions may occur, but instruction and ideas come primarily

from the teacher. Student highender, deeper learning ot evident.

Research Question 2

To what extent does participation in facul-'t
technology use as measured by codes on the Instructional Practices Investbnology

(IPI-T)? This research question attempted to determine if participating in faculty
coll aborative sessions had an i mpact on stuc

of technology would increase as well as student cognitive engagement when using
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techndogy. Coding using the IPT data collection tool took place four times during the
school year 20218 in an effort to gather baseline data. When observed using technology,
students were engaged in loweder surface thinking activities 70.4% of the time.
Throughout the initial collection of baseline data, the researcher noticed technology use by
the teacher decreased slightly, increasing student use of technology, but disengagement
increased dramatically as did the integration of activities that fallmititegories 4, 3, and 2

on the IPIT (Table 13). Again this is not surprising as the researcher and #ie d&ta
collection team did not implement the {lPIprocess in its entirety, leaving out the faculty
collaborative study sessions in the first yelime was not provided to analyze the data or
participate in purposeful professional development that prepared faculty to integrate

technology.

The Barrier to Technology model, suggests there are two sets of barriers, external and
internal, that influene t he i ntegration of technology 1in
Ertmer and Ottenbrelteftwich, 2010; Ertmer, Ottenbrelteftwich, Sadik, Sendurur, &
Sendurur, 2012; Sahin & Thompson, 2006; Soparat, Arnold& Klaysom, 2015). First order
external baiers are also known as resource barriers. Sufficient time allowance to prepare for
technologyintegrated instruction is an example of a resource barrier (Hew & Brush, 2007;
Kopcha, 2012; Vongkulluksn, Xie, & Bowman, 2018). According to Valentine (2017),

A Wen IPI/IP}T data are collected for the purposes of school improvement, all teachers
should have the opportunity to study the data and reflect upon their perceptions of effective

l earning/instructionso (p. 3) .andthecvalde bfthe s ho ul
six categories. Once a baseline is established, discussions about how to change the
engagement profiles over time should occur to ensure instructional design and teaching
practices evolve. Upon collecting data using theTlPa faculy collaborative study session
occurred. Faculty was arranged in small table groups to encourage collaborative learning in

an effort to build new knowledge. Participants were engaged in both a reflection about the
data collection day and a comparison of dag¢a. In addition, examples of highender and
lower-order activities were presented and faculty had the opportunity to work collaboratively

to design the ideal lesson that integrated both technology and Hoiglegr deeper thinking.

Lastly, during thelast study session, faculty worked together and established cognitive
engagement goals for the upcoming 2@020 school year which support higleder,

deeper thinking skills among studentBhroughout the process the researcher made a
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conscious effortd continuously understand faculty perspectives and progress accordingly

(see Appendices D, E, F, and G).

The first data collection profile served as baseline data and subsequent data collections
provided longitudinal perspectives of engaged learningtlier school. Teacher leaders

collected the data. The researcher engaged faculty in studying the data to identify patterns,
trends, and changes in each data profile. In addition, she established and delivered purposeful
professional development and continsouc onver sati ons. Valentine (
difference in student cognitive engagement, the faculty IRTVIBbllaborative conversations

must progress from merely studying profile percentages to learning discussions that deepen
knowledge, build acommitment to refinement of instructional practices, particularly
increasing higheor der / deeper thinking time and reduc,i
(p.- 3). The results of quantitative data analysis of this study, indicated that participation in
faculty coll aborative study sessions had an
codes on the Instructional Practices Inventoryechnology (IP4T). A Oneway ANOVA

revealed a significant difference among the baseline, first, second, thirdowth faculty
collaborative sessionq = .02 (Table 15). In addition, when observed using technology,
higherorder, deeper cognitive engagement among students increasedptdersurface

cognitive engagement decreased, and student disengagenreasdddqTable 13).

Research Question 3

What categories of technology use, as defined by th&,|Bte most frequently used inl2
classrooms within the targeted districthis research question attempted to identify the
categories of technology use most frequently used in-ttf2 dassrooms that were observed.
Data was collected using the {Plobservational tool four times, including the collection of
baseline data. Reksi of the quantitative analysis of data revealed a total of 372 observations
were made in which students were using technology (Table 16). Of the 372 observations,
students were observed searching for information more frequently than other categories of
technology use. According to Valentine (2015), when students are involved in information
searches they are using technology to search and/or gather information for their learning task.
This category includes the use of the Web and/or other media to aactssrfformation,

and/or insights available through the use of technology. The second most frequently observed
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category of technology use was students using an interactive or presentation tech tool to
support the learning task. This category includesofis®ftware that supports the transfer of
information among students and between students and teachers. The third most frequently
observed category of technology use was experibased immersion learning, or using
technology to engage in a tedhiven, mmersion learning experience. This category includes

the use of technology to engage students in ¢gamsed software, intense interactive
simulations, and virtual reality associated with classroom learning goals. Very few
observations were made when studemsed technology to collaborate among others or to
interact with and/or collaboratgith others to accomplish their learning task. This category
includes the use technology for all forms of synchronous (same time, usually verbal),
communication and maniprms of neaisynchronous (intermittent or streamed, usually text
chat) communication (Figure SYalentine (2012c) has collected tens of thousands of codes,
educating more than 23,000 educators in theTlilata collection procesfesults of this
study 4 i gn with Valentinebés findings. -badedcor dir
immersion learning and collaboration among individuals are two categories of technology use
that are least frequently observed but are most commonly associated with-dnagner
deeper thinking. Likewise, information searches are observed most frequently and associated

with lower-order, surface thinking.

Research Question 4

What categories of technology use, as defined by th&,|Bie most frequently coded when

student cogitive engagement codes 5 and 6 are recordBu8 research question attempted

to identify the categories of technology use when Student Cognitive Engagement Codes 5
and 6 were recorded. The {Pldata collection process was piloted and field tested i1-201
12.TheIPIT i s @ambédbdbadaimponent designed for school
IPI process and are currently 1:1 (one technology device per student) or planning to soon
become 1:1 or higkech schools. There are six categories associatedswitient cognitive

engagement and eight teake categories measured by theTPI

According to Valentine (2012) IPT Student Cognitive Engagement Category 1 is associated
with disengagement, Categories 2, 3, and 4 are associated witholmleer surfae thinking
and Categories 5 and 6 are associated with higitar, deeper thinking. Tealse categories

include:
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1.Word Processing. The students are using technology to produce written documents.
This category includes note taking, composing papersnggdibrmatting, and printing

the written material.

2.Math Computations. The students are using technology to perform mathematical
computations. This category includes calculating, charting, and plotting withhiedehd
calculators, spreadsheets, and stiathl formulae.

3.Media Development. The students are using technology to collect, manipulate, and/or
create media. This category includes the use of technology to collect, edit, and/or
design photo, video, and/or audio data and presentations, as walbgiamming,
writing code, and web development.

4.Information Search. The students are using technology to search and/or gather
information for their learning task. This category includes the use of the Web and/or
other media to access facts, informatiangd/or insights available through the use of
technology

5.Collaboration Among Individuals. The students are using technology to interact with
and/or collaborate with others to accomplish their learning task. This category includes
the use technology forllaforms of synchronous (same time, usually verbal),
communication and many forms of negmnchronous (intermittent or streamed, usually
text chat) communication.

6.ExperienceBased Immersion Learning. The students are using technology toengage
in a techdriven, immersion learning experience. This category includes the use of
technology to engage students in gdmased software, intense interactive simulations,
and virtual reality associated with classroom learning goals.

7.InteractivéPresentation Technology. The students and/or teacher are using an
interactive or presentation tech tool to support the learning task. This category includes
us of software that supports the transfer of information among students and between
students ancetachers.

8.0ther. Occasionally the data collector may determine that none of the seven options
adequately describe how students are wusin
mar ked i f t hat i's the <case. H o wteemayr , sel

unusual.
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According to Valentinanedia development is the madikely tech-use category to produce
higherorder, deeper thinking at the high school leperiencebased immersive learning

is also highly likely to produce higherder, deeper thinking at the high school level. Math
computations is most commonly used for student skill and drill practice and in high schools,

the most common form of collakaiion via technology is misuse of the technology for email,

bl ogs, and soci al medi a, coded a Alo for dis
primarily fact finding without higheorder analysisValentine (2018) stated with caution,

At he ewbdata anhthis time is large enough to provide interesting insights and probable
trends, but too smal|l to make firm concl usi c
this study show that less than half of the total observations, in whicm&udere the users

of technology, higheorder, deeper thinking was recorded. However, tech use categories
recorded at a higher level, a 5 or a 6, include: Media Development, ExpeBased

Immersion Learning, and Collaboration Among Individuals. In i@stf the tech use category

most often observed was Information Search. When students used technology to search for

information an engagement code was recorded at a low level (2, 3, or 4).

Research Question 5

How do faculty view their participation imculty collaborative study sessions? Specifically,
did participating affect the teaThlsesearsh use
guestion attempted to determine if faculty viewed their participation in faculty collaborative
study sessions abaving an impact on their technology use in the classrobhe
Instructional Practice Inventory Technology (IPIT) is a walkthrough observation tool
designed to collect data concerning how often and in what ways teachers are integrating
technology as wkas how often students are cognitively engaged in highar, deeper
thinking and can be used to help faculty align technology standards both at grade level and
content areas. The baseline data collected during theZ®3%chool year indicated teacker

were the user of the technology most of the time, in line with claims that indicate while
access to technology in most cases is no longer the major issue (Davis, Preston, & Sahin,
2009; Hilton & Canciello, 2018; Schrum & Levin, 2015; Zhao et al., 208@)puter usage

in the classroom among students remains low (Cuban, 1999; Wang, Hsu, Campbell, Coster,
Longhurst, 2014; Walters, Green, Goldsby, & Parker, 2018; Zhao et al., X0b#. it was

the intend of the faculty collaborative sessions to in factredse the use of teacher

technology and increase student use, teacher technology use increased.
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At the end of the final faculty collaborative study session eight participants were asked to
complete a welbased questionnaire. The questionnaire was condpgeclosedended
guestions, followed by an opemded question. Even though teacher technology use
increased and much of the time was used to support telachieristruction, themes emerged
from each opemnded response that supports the integration amglementation of

educational technology.

Theme 1: Technology Integratidhis evident from responses that participants recognize and
believe that participation in the faculty collaborative study sessions affected or impacted
technology integration inheir classroom. For example, faculty discussed the new ways in

which they integrated technology as a result of participating in the Faculty Collaborative
Study Sessions. Participants shared the followifigVor ki n g toget her i s
implementing hiperor der t hinking and endlaogfeAfetngr itnh et
initial faculty session, | was much more aware of how | was utilizing technology and | was

much more aware of the cognitive | evel | was

Theme 2:Implementing New Technologh addition, as a result gfarticipating, faculty

shared experiences associated with implementing new technology. Faculty members stated,

Al feel like | became more aware of available technology resources that | could uge in m
classroom. 0 Faculty felt supported by each o
was able to learn new apps to use in my classroom. | was able to ask specific questions and

receive i mmedi ate responseo.

It seems the eight participants thabmpleted the questionnaire may have not truly
understood the question or may have not interpreted the question correctly. The question

r e a Hgw ddi faculty view their participation in faculty collaborative study sessions?
Specifically, did participatingfaf ect t he teacherds wuse of tecl
When given the opportunity to explain their response one participant staleh, e s e s e s si ¢
have helped me learn ways | can have my students use technology that | did not know

b e f oAnexplaration could be that faculty spent the majority of time analyzing student
cognitive engagement when working collaboratively during each session, rather than

focusing the deliberate attempt to decrease their own technology use.
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Research Question 6

How do &culty view their participation in faculty collaborative study sessions? Specifically,

did participating affect studentThidreseascle o f t
guestion attempted to determine if faculty viewed their participation in facallgborative

study sessions as having an i mpact on their
small group of participants that responded to the questionnaire share the belief that
participation in faculty collaborative student sessions impacted af f ect ed t heir
technology use in the classrooithe IP}T is designed to quantify how often students are
cognitively engaged in higher order, deeper thinking while the qualitative portion of this

study attempted to seek feedback from the Ifgcto gain an understanding of their
viewpoint. Their responsesipport the quantitative portion of this studwo themes arose

from their responses to the questionnaire.

Theme 1. Awarenes3he first theme was a raised awareness of the necessity to increase

student cognitive engagement and the need to integrate technology in a way that promoted
higher order, deeper thinking. One participant stafied, s t r rmomitor tinal refieet lorf

my teaching to help my students reach the 5 and 6 higider thinking and engagement

with the use of technology; therefore, | incorporated using Padlet as a way for students to
reach the higher levels of engagement. | truly do take the time toefletft on how I can

enhance the | earning environment at a higher

Theme 2: More TimeThe second themeas the necessity to dedicate more time to study

data and participate in purposeful professional development. Valentine (2017) recommends
each school alect data four times each school year to achieve optimum impact. Teacher
leaders collecting the data should engage faculty in studying the data to identify patterns,
trends, and changes in each data profile as well as establish and deliver purposeful
prof essi onal devel opment and continuous conve:t
difference in student cognitive engagement, the faculty IRTIBbllaborative conversations

must progress from merely studying profile percentages to learning diswisisat deepen
knowledge, build a commitment to refinement of instructional practices, particularly
increasing higheor der / deeper thinking time and reduci
(p. 3). After studying baseline data and three other datdgwdfentyseven faculty studied

trends and changes. In addition, they participated in continuous conversations about
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technology and integration to promote an increase in higher order, deeper thinking among
students. The eight participants each sharednttosé time to study data and participate in
purposeful professional development was necessary. This is an indication that they would be
in support of continuing data collection using the-TPlas well as participating in
collaborative sessions. In additioit is the role of the researcher to provide meaningful
professional development opportunities that support the inclusion of educational technology.

Based on responses faculty are more willing to participate than in the past.

Research Question 7

How daes the qualitative followap data help us to better understand the quantitative- first

phase resultsResearch Questions 1and 2 are quantitative and ask:
1.To what extent does participation in faculty collaborative study sessions affect
f a c utechnpldgy use as measured by codes on the Instructional Practices Inventory
Technology (IPAT)? The null hypothesis stated that participating in faculty
coll aborative study sessions has no effec
codes on the Btructional Practices InventoryTechnology (IPT).
2.To what extent does participation in faculty collaborative study sessions affect
student 6s technol ogy use as measured by c
Technology (IPAT)? The null hypothesis stated thaparticipating in faculty
coll aborative study sessions has no effec
codes on the Instructional Practices Inveniofyechnology (IPIT).

The null hypothesis for Research Question 1 was egje&taculty were led in a collaborative
discussion about the difference between Cognitive Engagement Codes 6, 5, 4, 3, 2, and 1.
Each session a minimum of five minutes was spent reviewing what each category meant,
along with classroom examples such asesttigharticipating in simple recall or listening to a

teacher stand at the front of the row and lead instruction (see AppendiGgs T

understand the results, the researcher included the following qualitative question in the
guestionnai r ey vidgivRHlew padiapatidn arc fadulty collaborative study
sessions? Specifically, did participating a
classroom? Despite the collaborative discussions, teacher use of technology increased. It

could be said tht participation in faculty collaborative study sessions affected teacher use of
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technology, just not in terms of frequency, but rather how technology was used.
Unfortunately, an IRT Category of Tech Use is only recorded when students are using
technoloy so the researcher was not able to record if teachers changed the way they were
using technology themselves. Participant responses indicated they may have misinterpreted

the question and focused on student use rather than their own use of technology.

Similarly, the null hypothesis for Research Question 2 was rejected. The qualitative phase of
this mixed method study not only supported the findings of the quantitative phase but gave
way to an understanding of how faculty value their efforts to engageanadysis of the IRI

T data as well as the trends and patterns they have identified when meeting in small groups
during collaborative sessions (see Appendice&)DKey themes that emerged from the
gualitative questions include and awareness of the needetgrate technology but also an
awareness of the need to implement technology that encouragesdriggaerdeeper thinking
among student s. Addi tionall vy, faculty seem
have existed when considering the inmpéntation of technology. For example, while time is

a factor, there has been an acceptance that time is necessary for growth in the area of
technology integration. Faculty believe they should continue to gath@rdBta into the next

school year and stydit collaboratively with the intent to continue to establish goals of
technology integration. In addition, faculty have gained a willingness to spend time
participating in purposeful professional development that supports a change in the way

students ustechnology.

Implications of Findings

This mixed method study provides empirical evidence that implementing thE diata
collection process in its entirety impacts technology use among faculty and students. Student
technology use increased, as diojgnitive engagement. However, evidence indicates that
most of the time students are asked to search for information,-eeveWwskill. Less often
students were observed creating media, collaborating using technology, or participating in

experiencebasedearning, all associated with higherder, deeper thinking.
As the most technologically literate group of children enter the classroom, it is necessary to
participate in continuous collaborative conversations and to look at current educational

practicesEducat ors should consider Athe skill s,
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gl obal age, and how generation alpha shoul d
Zhao et al. (2002) claimed that changing current educational practices regardiisg ted

integration of technology is complex and messy. This study supports that claim. While
complex, over time the 27 participants that participated in collaborative conversations
progressed from merely studying profile percentages to learning discuskaindeepened

their knowledge. They came to value the integration of technology and built a commitment to

the refinement of instructional practices that increased higiuer, deeper thinking time and

reduced disengagement among students when usingptegl.

The Barrier to Technology model, suggests there are two sets of barriers, external and
internal, that influence the integration of
Ertmer and Ottenbrelteftwich, 2010; Ertmer, Ottenbreiteftwich, Sadik, Sendurur, &
Sendurur, 2012). First ordexternal barriers are also known as resource barriers. Sufficient

time allowance to prepare for technoleigjegrated instruction is an example of a resource

barrier (Hew & Brush, 2007; Kopcha, 2012; Vondklbn, Xie, & Bowman, 2018). In

addition, Vongkulluksret al. (2018) considered the second ofidart e r n a | barriers
value beliefs as the fAmost proxi mal det er mi
most important to using technology foeakning (Ertmer, 1999; Ertmer and Ottenbreit
Leftwich, 2010; Ertmer et al., 2012).This study indicates that engaging faculty in a series of
collaborative study sessions of the-IPtlata has been shown to have the capacity to remove
barriers to technology s e by teachers to ful fild]l i nstruc
beliefs, increase student usage of technology, and positively impact student cognitive

engagement and academic success.

There is no prescribed training or professional developrteerdate that guarantees an

increase in technology use as well as an increase in Fogther, deeper thinking among
students.According to Denessen (2000), pedagogical beliefs refer to the understandings
about teaching and learning that teachers holdettrde (as cited in Tondeur et al., 2016).
Described by Pajares (1992), a teacherdos bel
responsibilities, the subject matter taught, as well as beliefs about their students (as cited in
Tondeur et al.,, 2016)Complex and multifaceted pedagogical beliefs include core beliefs,

those that are most stable and the most difficult to change as they have connections to other

beliefs versus beliefs that are peripheral and formed recently are more open to change
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(Tondaur et al., 2016). Deng, Chai, Tsai, and Lee, (2014) along with Inan and Lowther,

(2010) mai ntained that per sonal pedagogi cal
pedagogi cal deci sionso to integrat eitediechnol «
Tondeur et al ., 2016) . Within the field of

classified into one of two categories: teaecbentered and student centered beliefs.
Educational technology best practices are those that promote stedéred learning
(OttenbrietLeftwich, Glazewski, Newby, and Ertmer, 2010; Tondeur et al, 2016). A clear
implication of this study is the need for professional development for both practicing and
preservice teachers. The goal should be to create a sérigairongs or professional
development opportunities that are studmsmitered and promote the integration of
technology as well as a strong knowledge of curriculum activities. The activities should
emphasis or promote higherder, deeper thinking, suehs t hose acti vities f

Digital Taxonomy.

Limitations of the Study

The researcher chose to employuasiexperimental withirsubjects approach utilizing a
pretest and posttest design. One group participated in this gtudynvenience sapiing
strategy was employed for the quantitative strand of the study because participants were
willing and available to participate. The sample of teachers chosen from the population of
teachers in the district was relatively small. Participants from il ssubgroup had the
potential to provide useful information for answering questions and hypotheses, however, it is
difficult for the researcher to say with confidence that the individuals represented the entire
teacher populatiorAdditional disadvantageto this approach were threats to internal validity
which include maturation and history because the study took place over the course of several
months. Furtheran assumption is observations represented typical school days, and that
teachers did not altenstruction when the IPT data collection team was presénthile the
possibility of observer bias exists, training was provided to all teacher leaders who collected
codes in an effort to standardize data collection. It is important to know that the process for
devel oping the dat a cantlinterrateroeliabisty duriag waslthet vy , r
central focus during both IPI Level | Basic Workshop and theTlRlomponent Workshop.

Upon the conclusion of each Il workshop participants were required to complete a

Reliability Assessment and a reliabilggore of .90 or higher was necessary for permission to
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use the IRIT Process for research purposes. The researcher earned a reliability score of .95

on the IPl assessment and .98 on thellRksessment.

Recommendations for Future Research

This mixed méhods study contributes to the overall understanding of the capacity of
removing barriers to technology use when faculty engage collaboratively in the analysis of
data and instructional practices on a regular basis to fulfill instructional goals, increase
student usage of technology, and positively impact student cognitive engagement and
academic success. Future research should extend these findings by replicating this study with
faculty from the same school district in different grade levels or with tine $aculty, grades

9-12, to gather longitudinal data. Findings from future research, examining the impact of
participating in faculty collaborative study sessions at multiple grade levels, could be used to
inform district initiatives, school improvementnd the development of professional
development to integrate technology. The IPI andTlehcourages faculty members to work
towards a balance of higher and lower levels of student cognitive engagement through
incremental changes in instructional pract{@sennis, 2013). Gathering longitudinal data
could be used to inform change in instructional practices over time. Additionally, future
studies should include an examination of the change in technology instructional practices

when faculty participate in fatty collaborative study sessions over a period of time.

In an effort to increase student use of technology and align current teaching practices with the
integration of technology, the A1 process assisted in the collection of data to get an insight
into how students were cognitively engaged in the learning during the instructional activity.
Implementing the IRT process in its entirety encouraged faculty members to study the data
and think collaboratively about ways to work towards a balance of hagitelower levels of
student cognitive engagement through incremental changes in instructional practice (Dennis,
2013). Categories 6 and 5 include learning activities that fall within the hogter/deeper
thinking spectrum of B | Digital araxondnyy »sucn as mediaa n d
development, collaboration among others, and experience or problem based learning. This
study identified a relationship between specific technelaggy categories and specific {PI
student cognitive engagement codes. Studluld be done to identify engaging activities

designed for specific technologsge categories that promote higloeder thinking.
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Summary and Conclusions

The purpose of this explanatesgquential mixed method study was to assess the impact of
the IPFT process on technology use and student cognitive engagement. The goal was to
implement all strategies, including faculty collaborative sessions four times per year to
support teacher implementation of new technology to increase fogter, deeper thinkg

by students and increase student use of technology. The impact was measured by comparing
guantitative IPAT data codes of those faculty that participated in the intervention group with
baseline data prior to the implementation of the faculty collalveratudy sessions. Data
collected during the quantitative phase was the emphasis of this study. Qualitative data was
gathered from one participant from each core andaooe area, a total of eight participants.
Each were asked to answer questions on lab@sed questionnaire during the final faculty
collaborative session. Four key themes emerged and each was associated with the

guantitative portion of the study.

Findings from this mixed methods study confirm that implementing th& Iftbcess in its

ertirety increases both technology use and student cognitive engagement.-Therdleess

was created in 2012 by Valentine and a team of specialists. The IPil s @&omddadd
component designed for schools that have experience with the IPI process anatestty

1:1 (one technology device per student) or planning to soon become 1:1-tedfigsthools.
Implementing the entire IPT process with fidelity has been shown to have a positive
influence on student technology use and student cognitive engagenSaihool board
members in the targeted district have already purchased $250,000 worth of Chromebooks and
have committed to additional purchases in the upcoming school year. As they move toward a
1:1 environment, longitudinal data can be studied and BNeT Iprocess can drive
collaborative discussions among teachers and leaders to ensure a successful adoption of

technology.
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APPENDIXES

Appendix A. Instructional Practices Inventory Categories

Instructional Practices Inventory Categories

Student Active
Engaged
Learning

(6)

| Students are engaged in higher-order thinking and developing deeper understanding through analysis, problem

| solving, critical thinking, creativity, and/or synthesis. Engagement in learning is not driven by verbal interaction
with peers, even in 2 group setting. Examples of classroom practices commonly associated with higher-

| onder/decper Active Engaged Learning include: inquiry-based approaches such as project-based and problem-based
| leaming, research and discovery/exploratory leaming; authentic demonstrations; independent metacognition,
imﬁeﬂivﬂmﬁi%mdwlfmnmim«dumwh@ﬂwm.

Student Verbal
Learning
Conversations
L}

Emmwmmwmmmmmmmmmam,mm
| solving, critica] thinking, creativity, and/or synthesis. The higher-order/deeper thinking is driven by peer verbal
interaction. Examples of classroom practices commonly associated with higher-order/deeper Verbal Leaming
Conversations include: collaborative or cooperative leaming; peer tutoring, debate, and questioning; partner
rescarch and discovery/exploratory learning; Socratic learning; and, small group or whole class analysis and
problem solving, metacognition, reflective journaling, and self-assessment. Conversations may be teacher
stimulated but are not teacher dominated.

PSS

adniey

Suyuaway sadeaqy

2P0y Uy

Teacher-Led
)

Students are anentive to teacher-led instruction as the teacher leads the learning experience by disseminating the
appropriate content knowledge and/or directions for leaming. The teacher provides basic content explanations,
tells or explains new information or skills, and verbally directs the learning, Examples of classroom practices
commonly associaied with Teacher-Led Instruction include: teacher domnated question/answer; teacher lecture or
verbal explanations; teacher direction giving; and, teacher demonstrations. Discussions may occur, but instroction
and ideas come primarily from the teacher. Student higher order/doeper learning is not evident,

Student Work
with Teacher

Engaged

Students are engaged in independent or group work designed to build basic understanding, new knowledge, and/or
pertinent skilis. Examples of classroom practices commonly sssociated with Student Work with Teacher Engaged
include: basic fact finding; building skill or understanding through practice, “seatwork,” worksheets, chapter
review questions; and multi-media with teacher viewing media with students. The teacher is attentive to, engaged
with, or supportive of the students. Student higher-order/decper leaming is not evident.

Student Work

with Tescher

not Engaged
Q)

This category is the same as Category 3 except the teacher is not attentive to, engaged with, or supportive of the
in work not directly associated with the students’ learning. Student higher-order/deeper leaming is not evident.

students. The teacher may be out of the room, working at the computer, grading papers, or in some form engaged i

Hwuy

NS pum afpagmouy oy

Student

M

Students are not engaged in leaming directly related to the curmiculum.

i

Remember: IP! coding is not based on the type of activity in which the student Is engaged, but rather how the student (s engaging cognitively in the activity. Examples

provided ahove are owly examples ofien associared with that category. The Instrctiona] Practices Inventory categerics were developed by Bryan Painser ad Jerry Valentioe
in 1996, Valeatine

s gdevelo

Jerry Vilentise Jrsuary 12, 391

refined the

descriptions of the categones (2002,

Ll

m.MMIQ)m-cﬁnnmvady

s

P SINNEE SVAILALOR

g
i

89

—
[—

Reywist oaly by wnitten pemmission.



Appendixes

Appendix B. IPI-T Tech-Use Category Definitions and Examples

IPI-T TECH-USE CATEGORY DEFINITIONS AND EXAMPLES

1. Word Processing. The students are using technology to produce written

and printing the written material.
Typical educational examples include using any form of technology to: (a) take in-
class notes of teacher explanations, (b) composing, editing, formatting and printing
documents and assignments, (c) summarizing and note taking while doing online
research, (c) typing answers for assignments and tests, (d) coresponding via typed
communications such as blogging and emailing. Examples of software commonly
associated with this category are Microsoft Word, Google Docs, Mac Pages, Quick
Office, Documents To Go.

2. Math Computations. The students are using technology to perform mathematical
computations. This category includes calculating, charting, and plotting with hand-held
calculators, spreadsheets, and statistical formulae.

Typical educational examples include using any form of technology to: (a) compute
mathematical calculations during math and science 1asks, (b) practice math
calculations to embed basic math facts and build computational skill, (c) conduct
statistical analyses for research activities/projects, (d) create charts, graphs, and plots
for research and reports. Examples of software commonly associated with this
category are spreadsheets, web-based charts and graphing programs, math-
education software designed to build and embed math skills by requiring the user to
make necessary calculations by using the technology vs. doing paper/pencil
calculations.

3. Media Development. The students are using technology to collect. manipulate,
and/or create media. This category inciudes the use of technology to collect, edit, and/or
design photo, video, and/or audio data and presentations as well as programming, writing
code, and web

Typical educational examples include: (a) making original, or locating and using
existing, forms of media such as photos, video, and/or sound to produce a product,
(b) compiling/editing the medium to design/produce a media product, (c) using
packaged software and/or writing code to design/produce websites and web-based
products. Examples of software commonly associated with this category are video
and audio recording programs, editing software such as Photoshop, Audacity,
MovieMaker, iMovie, presentation tools such as Prezi, PowerPoint, Glogster and
SlideShare.

4. Information Search. The students are using

technology to search and/or gather
information for their learning task. This category includes the use of the Web and/or
other media to access facts, information, and/or insights available through the use of
technology.

Typacaleducabomlexanplesmm (a) searching for simple facts or complex
information via web-based search engines, (b) searching for information on e-books,
e-textbooks, and similar documents provided via servers or loaded directly on student
laptopstablets. Examples of software commonly associated with this category are
search engines such as Google, Bing, Yahoo, Ask, and browsers such as Explorer,
Chrome, Firefox, Safari.

Jeqry Valentine (1-14-15) Page 1 Reprnt ONLY by Written Permission
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5. Collaboration among Individuals. The students are using technology to interact
with and/or collaborate with others to accomplish their learning task. This category
includes the use of technology for all forms of synchronous (same time, usually verbal,
communication) and many forms of near-synchronous collaboration (intermittent or
streamed, usually text chat, communication).

Typical educational examples include: (a) written and/or verbal collaboration to
accomplish leaming tasks using technology that supports voice and/or visual
discussions, instant messaging, social networking, cloud computing, blogging, e-
mailing, texting. Examples of software typically associated with this category are
Skype, Google Hangout, Google Docs, Moodle, Sharepoint, BlogSpot, Twitter,
Pinterest.

6. Experience-Based Technology. The students are using technology to engage in a
This category includes the use of technology to
engage students in game-based software, intense interactive simulations, and virtual
reality associated with classroom leaming goals.
Typical educational examples include: (a) game software that requires depth of
thought and investment of time to solve real-world problems, (b) simulations that
require students to develop a rich, deep knowledge base to role play, (e.g. a historical
character) individuals and/or events of past, present, and future. Examples of
software typically associated with this category are The Oregon Tral and Where in
the World is Carmen Sandiego, (original standards) and more contemporary
programs such as Flight to Freedom, The Boston Massacre of 1770, Exploreleaming
Gizmos, Build an Atom.

7. hlenctivdeenhﬂonTechnology mmmmmuwm
Mwedmmmmmmdhmmnmmw

between students and teachers.
Typical educational examples associated with the interactive segment include: (a)
hand-held or computer-based question-answer software that scores and/or compiles
responses, (b) software that supports the transfer of information between students
and teachers such as an interactive website developed by the teacher to accept or
disseminate information to/from students, and (c) prescriptive/programmed leaming
saﬁwamwh&dtanowssmdentsmlmmctmmlmOmﬁonprwldedbyme
programmer in a (non-immersive) gaming or simulation format. Typical educational
examples associated with the presentation segment of this category include: (a)
computer-based large-screen interactive software/hardware, (b) multimedia tapes,
disks, and other forms of analog and digital sound, video, or multimedia used to
disseminate information to students, and (c) multi-media presentation tools used by
students and/or teachers to document and/or share information. Examples of
software include PowerPoint, Prezi, SlideShare, and Animoto. Examples of
hardware/software combination tools include Smart Boards, Promethean Boards,
Mimeo Boards,Hand-held “electronic clickers™ and web-based response systems
such as “Socrative” that can be used in class software for handhelds, cell phones,
tablets, and laptops are also examples of strategies to engage students in this tech-
use category. Prescriptive and programmed non-immersion leaming software that
engage students in skill building, practice, and/or assessments are other examples of
student engagement common to this category.
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Appendix C. IPI/IPI -T Data Recording Form (428-14)
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